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(54) VEHICLE BRAKING SYSTEM AND MULTI-SYSTEM BRAKING SYSTEM 

(57)Abstract: C ) 

PROBLEM TO BE SOLVED: To reduce the feeling of 
physical disorder of a driver when a braking force 
distribution control is stopped when an abnormality is 
detected, in a vehicle braking system. 
SOLUTION: When an abnormality is detected in a front 
wheel system of a hydraulic braking device, a request to 
increase regenerative braking torque applied to a front 
wheel is outputted (S704). Hydraulic pressure of brake 
cylinders of left and right rear wheels is increased. 
Increasing gradient in this case is suppressed by 
performing a duty control for a holding valve (S710). As 
a result, a rapid increase in braking force of the rear 
wheel is avoided and the feeling of physical disorder of 
the driver can be reduced. Lowering of braking force of 
the whole of the vehicle can be suppressed. Because regenerative braking torque of the front 
wheel is increased, total rear wheel braking torque can be avoided from being excessive for 
total front wheel braking torque. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the car braking system equipped with the braking- force-distribution equipment which 
distributes the necessary damping force of a car to each of two or more wheels of a car at each of two or 
more damping devices made to generate damping force and the damping device of these plurality 
according to the run state of a car The braking depression detection equipment which detects having 
fallen below to the setting up function as which the braking function of two or more of said damping 
devices was determined beforehand, When it is detected that the braking function of two or more of said 
damping devices fell with said braking depression detection equipment during actuation of said braking- 
force-distribution equipment below at the setting up function, while changing the operating state of said 
braking- force-distribution equipment The car braking system characterized by forming the depression 
management equipment which controls the change inclination of at least one damping force in a 
damping device with the need of changing damping force by the modification. 

[Claim 2] By carrying out friction engagement of the friction member to the brake body of revolution 
which said damping device rotates with said wheel It is friction-damping equipment which applies the 
friction-damping force to said wheel. Said damping force control unit The friction-damping force of two 
or more friction-damping equipments is separately included for a controllable frictional force control 
actuator, respectively. When it is detected that the braking function of at least one friction-damping 
equipment fell [ said depression management equipment ] below to the setting up function with said 
braking depression detection equipment The car braking system according to claim 1 controlled when 
that the braking function fell controls said frictional force control actuator for the change inclination of 
at least one friction-damping force of the friction-damping equipment except the detected friction- 
damping equipment. 

[Claim 3] Said car is connected at least to one of a right-and-left front wheel and the right-and-left rear 
wheels, and driving source equipment equipped with the electric motor which carries out the rotation 
drive of the wheel of one [ at least ] of these is included. Said damping device further by regenerative 
braking of said electric motor The regenerative-braking equipment which applies the regenerative- 
braking force to one [ said / at least ] wheel of each is included. The car braking system according to 
claim 2 by which said depression management equipment includes the regenerative-braking force- 
control means to which the regenerative-braking force is made to increase by control of said 
regenerative-braking equipment when it is detected that the braking function of two or more friction- 
damping equipments fell below to the setting up function with said braking depression detection 
equipment. 

[Claim 4] Two or more wheels of a car are divided into two or more wheel groups, and the damping 
device which makes each of two or more wheels generate damping force sets to a controllable double 
network braking system with the damping force control unit of the network according to individual for 
every wheel group. A braking-force-distribution means to distribute the necessary damping force of a 
car to each of two or more of said damping devices according to the run state of a car, and to control 
said damping force control unit according to the allocation, A braking depression detection means to 
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detect having fallen below to the setting up function as which the braking function of the damping 
device belonging to the network beforehand defined among said two or more wheel groups was 
determined beforehand, When it is detected that the braking function of the damping device which 
belongs to said network defined beforehand with said depression detection means fell during actuation 
of said braking-force-distribution means below at the setting up function, while stopping actuation of a 
braking-force-distribution means The damping force of the damping device which belongs to at least 
one of said two or more networks of the network except said network defined beforehand by controlling 
said damping force control unit at the time of the halt The double network braking system characterized 
by establishing the poor ability management means to which it is made to increase, controlling 
increment inclination. 

[Claim 5] The double network braking system according to claim 4 by which said braking-torce- 
distribution means includes a group unit distribution means to distribute each of two or more of said 
wheel groups for said necessary damping force as a distribution unit. 

[Claim 6] The double network braking system according to claim 4 or 5 said two or more wheel groups 
of whose are two groups of the group of a right-and-left front wheel, and the group of a right-and-left 

rear wheel. , w 

[Claim 7] By carrying out friction engagement of the friction member to the brake body of revolution 
which said damping device rotates with said wheel It is friction-damping equipment which applies the 
friction-damping force to said wheel. Said damping force control unit The friction-damping force of the 
friction-damping equipment of said right-and-left front wheel and the friction-damping force of the 
friction-damping equipment of a right-and-left rear wheel are separately included for a controllable 
frictional force control actuator at least, respectively. When it is detected that the braking function of the 
friction-damping equipment of a right-and-left front wheel fell [ said poor ability management means ] 
from the setting up function with said braking depression detection means, by controlling said frictional 
force control actuator The double network braking system according to claim 6 which controls the 
increment inclination of the friction-damping force of the friction-damping equipment of a right-and-left 

[QaknllSaid car is connected at least to one side of said right-and-left front wheel and said right-and- 
left rear wheel and driving source equipment equipped with the electric motor which carries out the 
rotation drive at least of one of these is included. Said damping device further by regenerative braking of 
said electric motor The regenerative-braking equipment which applies the regenerative-braking force to 
one [ said / at least ] wheel of each is included. When it is detected that the braking function of one 
[ said / at least ] friction-damping equipment fell [ said poor ability management means ] below to the 
setting up function with said braking depression detection means A double network braking system 
including the regenerative-braking force-control means to which the regenerative-braking force applied 
to each wheel of one [ at least ] of these is made to increase by control of said regenerative-braking 
equipment according to claim 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a car braking system and a 

double network braking system. 

[0002] 

[Description of the Prior Art] An example of a car braking system is indicated by JP,8-301092,A. In the 
car braking system which equipped this official report with the braking- force-distribution equipment 
which distributes the necessary damping force of a car to each of two or more wheels of a car at each of 
two or more damping devices made to generate damping force and the damping device of these plurality 
according to the run state of a car ** The braking depression detection equipment which detects having 
fallen below to the setting up function as which the braking function of two or more damping devices 
was determined beforehand, ** When it is detected that the braking function of two or more damping 
devices fell with braking depression detection equipment during actuation of braking-force-distribution 
equipment below at the setting up function, the thing containing the proportioning-control arrester made 
to suspend actuation of braking-force-distribution equipment is indicated. In this car braking system, 
since actuation of braking-force-distribution equipment was stopped when it is detected that the braking 
function of two or more damping devices fell below to the setting up function, at least one damping 
force in two or more damping devices might be rapidly changed to damping force in case braking- force- 
distribution equipment is in a non-operating state, and the operator might sense sense of incongruity. 
[0003] 

[Object of the Invention, a technical-problem solution means, and effectiveness] Then, in a car braking 
system, the technical problem of this invention is mitigating an operator's sense of incongruity , when it 
is detected that the braking function of two or more damping devices fell below to the setting up 
function and the operating state of braking-force-distribution equipment is changed. This technical 
problem is solved by using a car braking system and a double network braking system as the system of 
the configuration of following each mode. Like a claim, each mode is classified into a term, gives a 
number to each item, and indicates it in the format of quoting the number of other terms if needed. This 
is for making an understanding of this invention easy, and should not be interpreted as the technical 
features and those combination of a publication being limited to this specification by each following 
item. Moreover, when two or more matters are indicated by the 1st term, it is also possible to have to 
adopt no matters together, and to always take out and adopt only some matters. 

(1) In the car braking system equipped with the braking-force-distribution equipment which distributes 
the necessary damping force of a car to each of two or more wheels of a car at each of two or more 
damping devices made to generate damping force and the damping device of these plurality according to 
the run state of a car The braking depression detection equipment which detects having fallen below to 
the setting up function as which the braking function of two or more of said damping devices was 
determined beforehand, When it is detected that the braking function of two or more of said damping 
devices fell with said braking depression detection equipment during actuation of said braking- force- 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 



10/5/2004 



Page 2 of 17 



distribution equipment below at the setting up function, while changing the operating state of said 
braking-force-distribution equipment The car braking system characterized by forming the depression 
management equipment which controls the change inclination of at least one damping force in a 
damping device with the need of changing damping force by the modification (claim 1). In a car braking 
system given in this paragraph, when it is detected that the braking function of two or more damping 
devices fell below to the setting up function, the operating state of braking- force-distribution equipment 
is changed, by modification of the operating state of braking-force-distribution equipment, a part of 
damping force of the case where it will be necessary to change two or more damping force of all of each 
damping device, or two or more damping devices may be changed And the change inclination of the 
damping force of at least one damping device in the damping device to which it will be necessary to 
change this damping force is controlled. Damping force can be changed change inclination being 
controlled, can avoid the abrupt change of damping force, and can mitigate an operator's sense of 
incongruity. In addition, at least one side of an increment and reduction is contained in change of the 
above-mentioned damping force. Braking-force-distribution equipment is equipment which distributes 
necessary damping force to each of the damping device of two or more wheels. It is equipment 
distributed to the damping device of each wheel, securing necessary damping force, and is equipment 
which distributes securing the necessary damping force according to brakes operation as a premise. 
Necessary damping force may be distributed by the case where it is distributed to each of two or more 
damping devices by mutually different ratio, and the same ratio as two or more damping devices. When 
a car contains four flowers of front and rear, right and left, for example, braking-force-distribution 
equipment A braking-force-distribution means before and after distributing necessary damping force in 
the condition that the damping force acquired from a road surface by the damping device of a right-and- 
left front wheel and the damping device of a right-and-left rear wheel becomes max (it will be in a lock 
condition at coincidence like [ four flowers ]) shall be included, or The right-and-left braking-force- 
distribution means distributed in the condition of having been suitable for the revolution condition of a 
car (in the condition that the spin stabilization nature under braking can be secured) shall be included in 
the damping device of a right-hand side wheel, and the damping device of a left-hand side wheel, or The 
vehicle stability control means distributed so that the four driving stability of a car may become each 
damping device in the setting range appointed beforehand shall be included, or a means to distribute 
based on the load which joins each wheel shall be included. Modification (modification of an allocation 
ratio, modification of the ring for allocation, etc.) of the gestalt of allocation, a halt of allocation, etc. 
correspond to modification of the operating state of braking-force-distribution equipment. Although it 
becomes the thing same as a result to stop to change an allocation ratio into magnitude in case a 
proportioning control is not performed, and allocation, if allocation is stopped, in the point that the 
proportioning control itself will already be performed, the latter differs from the former. The change 
inclination inhibitory control which controls change inclination corresponds to control of change 
inclination. For example, it can control below to the setting inclination (fixed value) defined beforehand, 
or can control below to the setting inclination (adjustable value) decided based on the condition of a car. 
In the case of the latter, setting inclination can be set to the value which can control the rapid fall of the 
transit stability of a car, the value which can control the abrupt change of the slip condition of a wheel, 
the value which can mitigate an operator's sense of incongruity based on the slip condition of a wheel, 
the damping force of a damping device, etc. moreover, twice [ alpha ] (0< alpha<l) as many inclination 
as change inclination in case control is not performed can be made into setting inclination, since [ for 
example, ] the change inclination when not controlling change inclination can be presumed based on the 
damping force of the damping device at the time of stopping allocation of damping force ~ this 
presumed change inclination - alpha twice - the value carried out is made into setting inclination. 
Specifically, change inclination can be controlled by making it change gradually without switching the 
condition of a damping force control unit immediately, in case a damping force control unit is switched 
to a goal state from the present condition (for example, a control-command value is switched to a 
control-objectives value from the present command value). In this case, even if it makes it change 
continuously, you may make it change gradually. In addition, above-mentioned setting inclination can 
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also be set up according to the change conditions (the amount of control-command value changes etc.) 
of the condition of a damping force control unit, the fluid pressure damping device which a damping 
device specifically mentions later - containing -- a damping force control unit — electromagnetism - 
the case where a closing motion valve is included setting - the electromagnetism — it is desirable to 
consider as the change inclination at the time of carrying out 16 pulse outputs of the pulse of 4ms of 
boosts and 46ms of maintenance to a closing motion valve among 50ms of periods. As a damping 
device contained in a car braking system given in this paragraph, it can consider as the regenerative- 
braking equipment which applies the regenerative-braking force to a wheel, the damping devices of 
other formats, and those combination by regenerative braking of the friction-damping equipment which 
applies the friction-damping force to a wheel, and the electric motor connected to the wheel, for example 
by making the brake body of revolution rotated with a wheel carry out friction engagement of the 
friction member. Moreover, even if the above-mentioned friction-damping equipment contains the fluid 
pressure damping device which forces a friction member on brake body of revolution by fluid pressure, 
it may contain the electric damping device pushed by actuation of an electric motor etc. 
(2) By carrying out friction engagement of the friction member to the brake body of revolution which 
said damping device rotates with said wheel It is friction-damping equipment which applies the friction- 
damping force to said wheel. Said damping force control unit The friction-damping force of two or more 
friction-damping equipments is separately included for a controllable frictional force control actuator, 
respectively. When it is detected that the braking function of said at least one friction-damping 
equipment fell [ said depression management equipment ] below to the setting up function with said 
braking depression detection equipment (1) controlled when that the braking function fell controls said 
frictional force control actuator for the change inclination of at least one friction-damping force of the 
friction-damping equipment except the detected friction-damping equipment Car braking system given 
in a term (claim 2). When friction-damping equipment is the above-mentioned fluid pressure damping 
device, a controllable fluid pressure control valve corresponds the fluid pressure of a brake cylinder to 
the fluid pressure control actuator as a frictional force control actuator. Even if a fluid pressure control 
valve is a linear valve it is decided according to supply current that opening will be, it may be a closing 
motion valve which you are made to open and close by ON/OFF of supply current. Change inclination 
can be controlled by control of the amount of supply current to a linear valve, duty control of the supply 
current to a closing motion valve, etc. When friction-damping equipment is the above-mentioned 
electric damping device, the drive (current of electric motor is controlled) circuit which controls the 
operating state of an electric motor corresponds to the electric pressing force control actuator as a 
frictional force control actuator. By control of the current of an electric motor, the change inclination of 
the pressing force to the brake body of revolution of a friction member can be controlled. 
Said car is connected at least to one of a right-and-left front wheel and the right-and-left rear wheels, and 
driving source equipment equipped with the electric motor which carries out the rotation drive of the 
wheel of one [ at least ] of these is included. Said damping device further (3) By regenerative braking of 
said electric motor The regenerative-braking equipment which applies the regenerative-braking force to 
one [ said / at least ] wheel of each is included. When it is detected that the braking function of two or 
more friction-damping equipments fell [ said depression management equipment ] below to the setting 
up function with said braking depression detection equipment (2) including the regenerative-braking 
force-control means to which the regenerative-braking force is made to increase by control of said 
regenerative-braking equipment Car braking system given in a term (claim 3). If the regenerative- 
braking force by regenerative-braking equipment is made to increase when the braking function of 
friction-damping equipment falls below to a setting up function, the fall of the damping force of the 
whole car can be controlled. Moreover, if the regenerative-braking force of a wheel in which the braking 
function of friction-damping equipment fell is made to increase, the fall of the damping force applied to 
the wheel can be controlled. However, it is not indispensable to make the regenerative-braking force of a 
wheel in which the braking function of friction-damping equipment fell increase. Even if it makes the 
regenerative-braking force of wheels other than the wheel corresponding to the friction-damping 
equipment with which the braking function fell increase, the damping force fall of the whole car can be 
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controlled. Moreover, even if the regenerative-braking force applied to both a right-and-left front wheel 
and a right-and-left rear wheel makes it increase, only the regenerative-braking force of a front wheel 
may be made to increase, when regenerative-braking equipment is equipment which applies the 
regenerative-braking force to both a right-and-left front wheel and a right-and-left rear wheel and the 
braking function of the friction-damping equipment of a front wheel falls. In addition, as for the car 
braking system of a publication, a damping device contains not only friction-damping equipment but 
regenerative-braking equipment in this paragraph. Therefore, the total damping force which is the sum 
of the regenerative-braking force and the friction-damping force will be applied to a driving wheel. 
When both the regenerative-braking force and the friction-damping force are applied, regeneration 
cooperative control which controls the friction-damping force so that the total damping force generally 
serves as magnitude corresponding to the demand damping force which an operator means is performed. 
Moreover, when a damping force proportioning control is performed, it is necessary to take the 
regenerative-braking force into consideration, and it will be controlled so that the total damping force 
applied to a wheel serves as a desired allocation ratio. Thus, when a damping device contains friction- 
damping equipment and regenerative-braking equipment, it is desirable to perform regeneration 
cooperative control and a damping force proportioning control in parallel. Moreover, when regeneration 
cooperative control and a damping force proportioning control are performed in parallel, even if either 
braking function of friction-damping equipment and regenerative-braking equipment falls below to a 
setting up function, there is also an advantage that it may become possible to carry out by continuing a 
proportioning control. ... 
(4) Two or more wheels of a car are divided into two or more wheel groups, and the damping device 
which makes each of two or more wheels generate damping force sets to a controllable double network 
braking system with the damping force control unit of the network according to individual for every 
wheel group. A braking-force-distribution means to distribute the necessary damping force of a car to 
each of two or more of said damping devices according to the run state of a car, and to control said 
damping force control unit according to the allocation, A braking depression detection means to detect 
having fallen below to the setting up function as which the braking function of the damping device 
belonging to the network beforehand defined among said two or more wheel groups was determined 
beforehand, When it is detected that the braking function of the damping device which belongs to said 
network defined beforehand with said depression detection means fell during actuation of said braking- 
force-distribution means below at the setting up function, while stopping actuation of a braking-force- 
distribution means The damping force of the damping device which belongs to at least one of said two 
or more networks of the network except said network defined beforehand by controlling said damping 
force control unit at the time of the halt The double network braking system characterized by 
establishing the poor ability management means to which it is made to increase, controlling increment 
inclination (claim 4). The network beforehand set to this paragraph by braking depression detection 
equipment in the double network braking system of a publication (a specific network is called hereafter.) 
The fall of the damping force of the number of specific networks being one, or being two or more is 
detected. And although the damping force of the damping device belonging to at least one of the 
networks other than a specific network is increased when the fall below the setting up function of the 
braking function of the specific network is detected, the increment inclination in the case of an 
increment is controlled. Therefore, the rapid increment in the damping force of the damping device can 
be controlled, and an operator's sense of incongruity can be mitigated. Moreover, the fall of the damping 
force of the whole car can be controlled. The network of a wheel group has the braking function of the 
damping device which belongs to other networks in connection with it independent of extent which does 
not fall below to a setting up function, even if the fall below the setting up function of the braking 
function of the damping device belonging to the network of 1 arises. For example, when the double 
network braking system concerned includes two or more energy sources, it sets. [ when the system 
containing one or more damping devices with which energy is supplied from the energy source of 1 is 
made into one network or the double network braking system concerned contains two or more feeders 
which supply the energy of an energy source to a damping device ] The system containing one or more 
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damping devices with which energy is supplied by one feeder can be made into one network. When the 
double network braking system concerned includes two or more sources of fluid pressure including the 
fluid pressure damping device of the above-mentioned [ a damping device ], the system containing one 
or more fluid pressure damping devices connected to one source of fluid pressure is made into one line. 
In this case, the source of fluid pressure may be generated by the brakes operation by the operator not 
being related and supplying energy, even if it generates fluid pressure according to an operator's brakes 
operation. Moreover, when the double network braking system concerned includes the master cylinder 
as an energy source, and the liquid path made to begin to extend from each of two pressurized rooms of 
the master cylinder, the system containing one or more hydraulic brakes connected to one pressurized 
room through the liquid path is made into one line. Furthermore, when it includes the energy source 
containing a hydro booster and a master cylinder, the liquid path made to begin to extend from a hydro 
booster, and the liquid path made to begin to extend from a master cylinder, the system containing one 
or more' hydraulic brakes connected to the hydro booster can be made into one line, and the system 
containing one or more hydraulic brakes connected to the master cylinder can also be made into one 
line. In this case, although the fluid pressure of the hydraulic brake connected to that hydro booster will 
fall below to setting fluid pressure if abnormalities (for example, abnormalities from which ****** turns 
into an atmospheric pressure) arise in a hydro booster, the fluid pressure of the hydraulic brake 
connected to the master cylinder does not fall below to setting fluid pressure. It is because the fluid 
pressure corresponding to the brakes operation force is generated by the master cylinder. When a car 
contains four before and behind right and left, a double network braking system consists of two 
containing the network containing the network, forward left ring, and right rear ring containing 2 
containing the network of a right-and-left front wheel, and the network of a right-and-left rear wheel or a 
forward right ring, and a left rear ring in many cases. When the double network braking system 
concerned includes two or more power sources including the electric damping device of the above- 
mentioned [ a damping device ], the system containing one or more electric damping devices (electric 
motor) connected to the power source of 1 can be made into one line, or when the signal line is prepared 
two or more lines, the system containing the electric damping device (drive circuit of an electric motor) 
to which a control signal is supplied with the signal line of one network can be made mto one line. 

(5) (4) in which said braking-force-distribution means includes a group unit distribution means to 
distribute each of two or more of said wheel groups for said necessary damping force as a distribution 
unit Double network braking system given in a term (claim 5). In the double network braking system of 
a publication, damping force is distributed to this paragraph for two or more networks of every. 
Therefore, distribution of damping force and detection of a fall of a braking function are performed for 
every network. 

(6) (4) said two or more wheel groups of whose are two groups of the group of a nght-and-lett front 
wheel, and the group of a right-and-left rear wheel A term or (5) Double network braking system given 
in a term (claim 6). A double network braking system given in this paragraph is carried in the car 
containing four flowers located in each of front and rear, right and left, and let it be a two-line type 
before and after including the network containing the damping device of these right-and-left front wheel, 
and the network containing the damping device of a right-and-left rear wheel. Necessary damping force 
is distributed to the damping device of a front-wheel network, and the damping device of a rear wheel 

network, respectively. . . ■ 

Said braking depression detection means is what detects that the braking function of the damping device 
of the network of a right-and-left front wheel fell below to the setting up function. Said depression 
management means (7) With said braking depression detection means (6) which controls the increment 
inclination of the damping force of the damping device of a right-and-left rear wheel when it is detected 
that the braking function of the damping device of the network of a right-and-left front wheel fell below 
to the setting up function Double network braking system given in a term. If the damping force of a 
right-and-left rear wheel is made to increase when the damping force of the network of a right-and-left 
front wheel declines, the fall of the damping force of the whole car can be controlled. On the contrary, 
when the damping force of the network of a right-and-left rear wheel declines, it is possible to also make 
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the damping force of a right-and-left front wheel increase. Anyway, if the damping force of the damping 
device of a normal network is made to increase, the lack of damping force can be controlled. 

(8) By carrying out friction engagement of the friction member to the brake body of revolution which 
said damping device rotates with said wheel It is friction-damping equipment which applies the friction- 
damping force to said wheel. Said damping force control unit The friction-damping force of the friction- 
damping equipment of said right-and-left front wheel and the friction-damping force of the friction- 
damping equipment of a right-and-left rear wheel are separately included for a controllable frictional 
force control actuator at least, respectively. When it is detected that the braking function of the friction- 
damping equipment of a right-and-left front wheel fell [ said poor ability management means ] from the 
setting up function with said braking depression detection means, by controlling said frictional force 
control actuator (6) which controls the increment inclination of the friction-damping force of a right- 
and-left rear wheel A term or (7) Double network braking system given in a term (claim 7). 

(9) (8) including the actuator control means to which said poor ability management means controls the 
increment inclination of the friction-damping force by controlling the control state of said frictional 
force control actuator Double network braking system given in a term. 

Said car is connected at least to one side of said right-and-left front wheel and said right-and-left rear 
wheel and driving source equipment equipped with the electric motor which carries out the rotation 
drive at least of one of these is included. Said damping device further (10) By regenerative braking of 
said electric motor The regenerative-braking equipment which applies the regenerative-braking force to 
one [ said / at least ] wheel of each is included. When it is detected that the braking function of one 
[ said / at least ] friction-damping equipment fell [ said poor ability management means ] below to the 
setting up function with said braking depression detection means (8) including the regenerative-braking 
force-control means to which the regenerative-braking force applied to each wheel of one [ at least ] of 
these is made to increase by control of said regenerative-braking equipment A term or (9) Double 
network braking system given in a term (claim 8). 

Further it connects with said right-and-left front wheel, and said car contains driving source equipment 
equipped with the electric motor which carries out the rotation drive of the right-and-left front wheel. 
Said damping device further (1 1) By regenerative braking of said electric motor The regenerative- 
braking equipment which applies the regenerative-braking force to said right-and-left front wheel is 
included Said poor ability management means When it is detected that the braking function of the 
friction-damping equipment of said right-and-left front wheel fell below to the setting up function with 
said braking depression detection means (8) including the regenerative-braking force-control means to 
which the regenerative-braking force applied to a front wheel is made to increase by control of said 
regenerative-braking equipment Double network braking system of any one publication of a term thru/or 
the (10) terms. If the braking function of the friction-damping equipment of a front wheel falls and the 
friction-damping force of a rear wheel is increased, the friction-damping force of a rear wheel will 
become large to the friction-damping force of a front wheel. In this case, if the regenerative-braking 
force of a front wheel is enlarged, it will be avoided that the total damping force of a rear wheel 
becomes excessive to the total damping force of a front wheel. In this case, there is not necessarily no 
need of controlling the increment inclination of the friction-damping force of a rear wheel. 
(12) In the car braking system equipped with the braking-force-distribution equipment which distributes 
the necessary damping force of a car to each of two or more wheels of a car at each of two or more 
damping devices made to generate damping force and the damping device of these plurality according to 
the run state of a car When abnormalities are detected by said malfunction detection equipment during 
actuation of the malfunction detection equipment which detects the abnormalities of the car braking 
system concerned, and said braking-force-distribution equipment, while changing the operating state of 
said braking-force-distribution equipment The car braking system which formed the depression 
management equipment to which at least one damping force in a damping device with the need of 
changing damping force by the modification is changed, controlling change inclination. (1) of the above- 
mentioned [ system / of this paragraph / car braking ] The technical feature of any one publication of a 
term thru/or the (1 1) terms is employable. 
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[0004] 

[Embodiment of the Invention] Hereafter, the car braking system which is 1 operation gestalt of this 
invention is explained based on a drawing. This car braking system is also a double network braking 
system. As shown in drawing 1 , this car braking system is carried in the hybrid car containing the 
driving source 22 containing the internal combustion driving gear 14 containing an engine 12, and the 
electrical drive 20 containing two electric motors 16 and 18. An engine 12 and an electric motor 16 are 
connected to front wheels 24 and 25, an electric motor 18 is connected to rear wheels 27 and 28, and this 
hybrid car is a four-wheel drive car. 

[0005] An electrical drive 20 contains the above-mentioned electric motors 16 and 18, inverters 42 and 
43, accumulation-of-electricity equipment 44, a motor 46 and ECUs 47, a generator 50, and power 
division device 52 grade including the engine ECU40 grade by which the internal combustion driving 
gear 14 controls the operating state of an engine 12 and an engine 12. A generator 50 generates electrical 
energy by actuation of an engine 12. Although the power division device 52 is not illustrated, including 
an epicyclic gear drive, a generator 50 is connected with a sun gear, while the output member 54 is 
connected to a ring wheel, an electric motor 16 is connected, and the output shaft of an engine 12 is 
connected with a carrier. It is switched to the condition that only the driving torque of an electric motor 
16 is transmitted to the output member 54, the condition that both the driving torque of an engine 12 and 
the driving torque of an electric motor 16 are transmitted, etc. by control of an engine 12, an electric 
motor 16, and generator 50 grade. The driving force transmitted to the output member 54 is transmitted 
to the drive shaft 56 of front wheels 24 and 25 through a reducer and a differential gear. Moreover, the 
driving torque of an electric motor 18 is transmitted to the drive shaft 58 of rear wheels 27 and 28 
through a reducer and a differential gear. 

[0006] In this operation gestalt, the current of electric motors 16 and 18 is controlled by inverters 42 and 
43 based on the command of a motor 46 and ECUs 47, respectively. A command is supplied to a motor 
46 and ECUs 47 from a hybrid ECU 60. The rotation drive condition and electric motors 16 and 18 
which electrical energy is supplied and are rotated by electric motors 16 and 18 from accumulation-of- 
electricity equipment 44 are operated as generators, kinetic energy is changed into electrical energy, and 
it is switched to the regenerative-braking condition of making accumulation-of-electricity equipment 44 
charging etc. In a regenerative-braking condition, rotation of electric motors 16 and 18 is controlled and 
rotation of front wheels 24 and 25 and rear wheels 27 and 28 is controlled. The regenerative-braking 
force by regenerative braking of electric motors 16 and 18 is applied to the right-and-left front wheels 24 
and 25 and the right-and-left rear wheels 27 and 28, and it can be supposed in this semantics that it is an 
electrical drive 20 regenerative-braking equipment. In this operation gestalt, the regenerative-braking 
force applied to front wheels 24 and 25 and the regenerative-braking force applied to rear wheels 27 and 
28 are controlled by control of the current of electric motors 16 and 18 by the individual according to 
******** In th j S operation gestalt, they may be two lines in regenerative-braking equipment 20 
approximately. Regenerative-braking equipment 20 can also think that it is a thing containing the 
regenerative-braking equipment by the side of a front wheel, and the regenerative-braking equipment by 
the side of a rear wheel. m 
[0007] The fluid pressure damping device 70 which applies the fluid pressure damping force as friction- 
damping force to the right-and-left front wheels 24 and 25 and the right-and-left rear wheels 27 and 28 is 
formed in this car braking system. A fluid pressure damping device contains the brake cylinders 74 and 
75 of the right-and-left front wheels 24 and 25, the brake cylinders 77 and 78 of the right-and-left rear 
wheels 27 and 28, a brake pedal 92, the master cylinder 94 with a hydro booster, and source of power 
type fluid pressure 96 grade, as shown in the fluid pressure control actuator 72 and drawing 2 . If a 
working fluid is supplied to brake cylinders 74, 75, 77, and 78, a friction member will be forced on the 
brake body of revolution rotated with a wheel, the fluid pressure damping force as friction-damping 
force will be applied to the right-and-left front wheels 24 and 25 and the right-and-left rear wheels 27 
and 28, and rotation will be controlled by the pressure according to the fluid pressure. 
[0008] The source 96 of power type fluid pressure contains a pump 100, a pump motor 101, an 
accumulator 102, the accumulator ** sensor 103, a check valve 104, and relief- valve 105 grade. The 
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accumulator ** sensor 103 detects the fluid pressure of an accumulator 102, and the operating state of a 
pump motor 101 is controlled based on the detection fluid pressure by the accumulator ** sensor 103. 
The fluid pressure of an accumulator 102 is maintained in the setting range appointed beforehand by 
control of a pump motor 101. A check valve 104 is formed in order to prevent the back flow of the 
working fluid from a master cylinder side with a hydro booster to an accumulator side. Moreover, it is 
avoided by the relief valve 105 that the discharge pressure of a pump 100 becomes excessive. 
[0009] The master cylinder 94 with a hydro booster contains the pressure regulation section 106 
controlled in the height according to the operating physical force of the brake pedal 92 to which fluid 
pressure is applied by the pressurization piston, and the pressurization section 108 which generates the 
fluid pressure of the height in which the operating physical force of a brake pedal 92 doubled the power 
by the fluid pressure of the pressure regulation section 106 using the fluid pressure of the source 96 of 
power type fluid pressure. The brake cylinders 74 and 75 of the right-and-left front wheels 24 and 25 are 
connected to the pressurization section 108, and the brake cylinders 74, 75, 77, and 78 of the right-and- 
left front wheels 24 and 25 and the right-and-left rear wheels 27 and 28 are connected to it through 
linear bulb equipment 109 at the pressure regulation section 106. The pressure regulation section 106 
and the pressurization section 108 do not necessarily fall with the fall of the fluid pressure of the 
pressure regulation section 106, although the fluid pressure of the pressurization section 108 will also 
fall if it is not necessarily prepared mutually-independent and the fluid pressure of the pressure 
regulation section 106 falls. Even if the fluid pressure of the pressure regulation section 106 turns into 
an atmospheric pressure, the fluid pressure of the height corresponding to the brakes operation force is 
generated by the pressurization section 108. 

[0010] In this operation gestalt, the fluid pressure control actuator 72 contains linear bulb equipment 
109, two or more electromagnetic-control valves mentioned later. Linear bulb equipment 109 contains 
the boost linear bulb 110, the reduced pressure linear bulb 111, and the reservoir 1 12 for reduced 
pressure, as shown in drawing 3 . The boost linear bulb 1 10 is formed in the middle of the liquid path 

113 which connects the pressure regulation section 106 and a brake cylinder, and contains the sheeting 
valve containing a valve 1 14 and a valve seat 115. while a current is not supplied to a coil 1 16 — elastic 
force Fl of a spring 1 17 the electromagnetism corresponding to the supply current although the valve 

114 was in the closed state sat by the valve seat 115, when the current was supplied to the coil 116 — 
driving force F2 It acts in the direction which makes a valve 1 14 estrange from a valve seat 115. 
Moreover, differential pressure applied force F3 corresponding to the differential pressure before and 
behind the boost linear bulb 1 10 in the direction which makes a valve 1 14 estrange from a valve seat 

1 15 It acts, therefore, a relative position [ on the condition that the current was supplied to the coil 116, 
and as opposed to the valve seat 1 15 of a valve 1 14 ] - the elastic force Fl of these springs 1 17, the 
differential pressure applied force F3, and electromagnetism — driving force F2 It is decided based on 
relation. If it puts in another way, the supply current to a coil 116 will be supplied so that the difference 
of the fluid pressure by the side of the brake cylinder in the boost linear bulb 110 and the fluid pressure 
by the side of the pressure regulation section 106 can be controlled by control of the supply current to a 
coil 116 and it may become the same height as the demand fluid pressure corresponding to the demand 
fluid pressure damping torque which the fluid pressure by the side of a brake cylinder mentions later by 
it. 

[001 1 ] Although the same is said of the reduced pressure linear bulb 1 1 1 , the reduced pressure linear 
bulb 1 1 1 is formed in the middle of the liquid path 1 19 which connects a brake cylinder and the 
reservoir 1 12 for reduced pressure. Moreover, differential pressure applied force F3 corresponding [ on 
the reduced pressure linear bulb 1 1 1 and ] to the difference of the fluid pressure by the side of a brake 
cylinder, and the fluid pressure by the side of the reservoir for reduced pressure Although it acts, since 
the fluid pressure by the side of the reservoir for reduced pressure is an atmospheric pressure mostly, 
such differential pressure becomes the same magnitude as the fluid pressure by the side of a brake 
cylinder. In addition, even if the spring 117 of the reduced pressure linear bulb 111 has elastic force 
larger than the spring 1 17 of the boost linear bulb 110 and the fluid pressure by the side of a brake 
cylinder becomes high, changing into an open condition regardless of control of a coil 1 16 is avoided. 
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[0012] Moreover, the check valve 122,123 is formed in the path [ BAIBASU / path / the boost linear 
bulb 1 10 and the reduced pressure linear bulb 111], respectively. A check valve 122 is for returning the 
working fluid of a brake cylinder promptly, when the flow of the working fluid from the brake cylinder 
to the master cylinder 94 with a hydro booster is permitted, the flow of the reverse sense is prevented 
and the operating physical force of a brake pedal 92 is able to loosen. A check valve 123 is for 
permitting the flow of the working fluid from the reservoir 1 12 for reduced pressure to the master 
cylinder 94 with a hydro booster, preventing the flow of the reverse sense, and returning immediately 
the working fluid of the reservoir 1 12 for reduced pressure to the master cylinder 94 with a hydro 
booster at the time of braking termination. 

[0013] A pressure holding valve 126 is formed in the part 125 between the linear bulb equipment 109 of 
the liquid path 1 13, and each of the brake cylinders 77 and 78 of the right-and-left rear wheels 27 and 28 
(liquid path), respectively, and the reducing valve 129 is formed in the liquid path 128 which connects 
brake cylinders 77 and 78 and the master reservoir 127, respectively. Moreover, a pressure holding valve 
131 is formed in the part (liquid path) 130 which connects the linear bulb equipment 109 of the liquid 
path 1 13, and the brake cylinders 74 and 75 of the right-and-left front wheels 24 and 25, and the 
reducing valve 133 is formed in the liquid path 132 which connects brake cylinders 74 and 75 and the 
master reservoir 127. Moreover, the bypass path and the check valve 134 are formed in the part 
corresponding to each pressure holding valve 126,131. Therefore, a working fluid is immediately 
returned to the master cylinder 94 with a hydro booster through linear bulb equipment 109 from brake 
cylinders 74-78. The latching valve 136 is formed in the part by the side of linear bubble equipment 109, 
i.e., the part between the brake cylinders 77 and 78 of a rear wheel, and the brake cylinders 74 and 75 of 
a front wheel, from the pressure holding valve 131 of the liquid path 130. By no longer supplying a 
current to a coil, a latching valve 136 is switched to a closed state. It is prepared in order to intercept a 
front- wheel and rear wheel side at the time of the abnormalities of the car braking system concerned etc. 

[0014] Said pressurization section 108 and brake cylinders 74 and 75 of a front wheel are connected by 
the liquid path 140. The brake of a front wheel is operated by forming the master latching valve 141 m 
the liquid path 140, considering as an open condition at the time of abnormalities, and supplying the 
working fluid of the pressurization section 108 to brake cylinders 74 and 75, although the time of 
regeneration cooperative control etc. is switched to a cut off state when brake cylinders 74 and 75 need 
to be intercepted from the pressurization section 108. When the stroke simulator 142 is connected 
through the closing motion valve 143 and the master latching valve 141 is in a closed state, it is avoided 
at the liquid path 140 that the stroke of the brake pedal 92 by the operator is almost set to 0. The closing 
motion valve 143 is made into a closed state at the time of abnormalities etc., and avoids that the 
working fluid of the pressurization section 108 is unnecessarily supplied to the stroke simulator 142. 
[0015] Although it is possible that the front-wheel network 150 is constituted by brake cylinders 74 and 
75, the liquid path 140, and master latching valve 141 grade, and the rear wheel network 151 is 
constituted by brake cylinders 77 and 78 and liquid path 1 13,125 grade in this operation gestalt When it 
thinks from control of brake fluid pressure, from the latching valve 136 of brake cylinders 74 and 75 and 
the liquid path 130 A brake cylinder 74, the part by the side of 75, It is possible that the front-wheel 
network 150 is constituted by a pressure holding valve 131 and pressure-reducing-pressure-control- 
valve 133 grade, and the rear wheel network 151 is constituted by brake cylinders 77 and 78, the liquid 
path 125, a pressure holding valve 126, and pressure-reducing-pressure-control-valve 129 grade. 
Moreover, it considers as front-wheel brake fluid pressure-limiting valve equipment 153 including the 
pressure holding valve 131 and pressure reducing pressure control valve 133 by the side of a front 
wheel, and considers as rear wheel brake fluid pressure-limiting valve equipment 155 including the 
pressure holding valve 126 and pressure reducing pressure control valve 129 by the side of a rear wheel. 
[0016] The fluid pressure damping device 70 is controlled based on the command of a brake ECU 160. 
A brake ECU 160 contains CPU, RAM, ROM, and a computer including close and an output interface. 
In the input section of a brake ECU 160 Whether the above-mentioned accumulator ** sensor 103, the 
wheel speed sensors 170-173 which detect whenever [ wheel speed / of each wheels 24, 25, 27 and 28 ], 
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respectively, the master ** sensor 175 which detects the fluid pressure of the pressurization section 108, 
and a brake pedal 92 are in an actuation condition The fluid pressure sensor 1 84 which detects the brake 
switch 176 to detect, the stroke sensor 182 which detects the stroke of a brake pedal 92, the above- 
mentioned fluid pressure sensor 183 which detects the fluid pressure by the side of the pressure 
regulation section of linear bulb equipment 109, and the fluid pressure by the side of a brake cylinder, 
The deceleration of the cross direction of a brake cylinder 74, the fluid pressure sensor 185 which 
detects the fluid pressure of the part by the side of 75, the brake fluid pressure sensors 186-189 which 
detect the fluid pressure of brake cylinders 74, 75, 77, and 78, respectively, and a car from the latching 
valve 136 of the liquid path 130 The yaw rate-sensor 194 grade which detects yaw REITO of the G 
sensor 190 before and after detecting, the horizontal G sensor 192 which detects lateral acceleration, and 
a car is connected, while connecting with the output section through the drive circuit which a pump 
motor 101 does not illustrate - the coil 1 16 of linear bulb equipment 109 ~ each ~ electromagnetism - 
it connects through the drive circuit which the coil of the closing motion valves 126, 129, and 
131,133,136,141 etc. does not illustrate. 

[0017] Moreover, let the computer by which a motor 46 and ECUs 47, an above-mentioned hybrid ECU 
60, and above-mentioned Engine ECU 40 contain CPU, RAM, ROM, etc. be a subject. The power- 
source condition detection equipment 196 grade which detects the condition of accumulation-of- 
electricity equipment 44 is connected to the input section of a hybrid ECU 60. Power-source condition 
detection equipment 196 contains the charge condition detecting element which detects the charge 
condition of accumulation-of-electricity equipment 44, and the malfunction detection section which 
detects the electrical potential difference and temperature of accumulation-of-electricity equipment 44. 
Although the charge in accumulation-of-electricity equipment 44 is detected by the charge condition 
detecting element, it turns out that there is little capacity which can be charged, so that there are many 
charges. It is made to be carried out in an informational communication link between these hybrids ECU 
60, and a motor 46 and ECUs 47, an engine ECU 62 and Brake ECU 1 60. 

[001 8] The actuation in the car braking system constituted as mentioned above is explained. Usually, 
regeneration cooperative control is performed at the time of braking. In a brake ECU 160, the total 
demand damping torque for which an operator asks at least based on one side of the detection value of 
the stroke sensor 182 and the detection value of the master ** sensor 175 is called for by the operation. 
And this total demand braking torque (actuation side upper limit decided according to an intention of an 
operator) is supplied to a hybrid ECU 60. Yes, in Brit ECU 60, it outputs to a motor 46 and ECUs 47 by 
making into demand regenerative-braking torque the smaller one of the generation-of-electrical-energy 
side upper limits which are upper limits of the regenerative-braking torque decided based on the 
accumulation-of-electricity capacity which is the amount of electrical energy which can store electricity 
the information showing the operating state of the motor containing the total demand damping torque, 
the rotational frequency of the electric motors 16 and 18 supplied from the motor 46 and ECUs 47, etc., 
and accumulation-of-electricity equipment 44. In addition, above-mentioned demand regenerative- 
braking torque can be determined in a brake ECU 160. In this case, a generation-of-electrical-energy 
side upper limit is supplied to a brake ECU 160 from a hybrid ECU 60, based on that information, 
demand regenerative-braking torque will be determined in a brake ECU 160, a hybrid ECU 60 will be 
supplied, and a motor 46 and ECUs 47 will be supplied as it is. 

[0019] A motor 46 and ECUs 47 controls inverters 42 and 43 so that the regenerative-braking torque of 
the demand regenerative-braking torque value supplied from the hybrid ECU 60 is acquired. The current 
of electric motors 16 and 18 is controlled by control of inverters 42 and 43, respectively. Moreover, 
operating states, such as an actual rotational frequency of electric motors 16 and 18, are detected by 
motor operating state detection equipment, and are supplied to a motor 46 and ECUs 47, respectively. In 
a motor 46 and ECUs 47, based on the operating state of electric motors 16 and 18, real regenerative- 
braking torque is searched for, respectively, and the information which expresses regenerative-braking 
torque as a matter of fact is supplied to a hybrid ECU 60, respectively. A hybrid ECU 60 outputs the 
information showing real regenerative-braking torque to a brake ECU 160. 

[0020] In a brake ECU 160, the value which lengthened real regenerative-braking torque from the total 
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demand damping torque is made into demand fluid pressure damping torque, and the supply current to 
linear bulb equipment 109 is controlled so that the demand fluid pressure corresponding to demand fluid 
pressure damping torque is obtained. It is in the condition of the master latching valve 141 having been 
made into the closed state, and having changed the latching valve 136 into the open condition, and the 
fluid pressure of brake cylinders 74, 75, 77, and 78 is controlled by controlling the supply current to the 
coil 1 16 of linear bulb equipment 109. This control is regeneration cooperative control. In this operation 
gestalt an order damping force proportioning control is performed in parallel to regeneration ^ 
cooperative control. In an order damping force proportioning control, it is distributed to a right-and-left 
front wheel and a right-and-left rear wheel so that the damping force with which the damping torque 
applied to a car is obtained from a road surface may serve as max. Moreover, as mentioned above, since 
both fluid pressure damping torque and regenerative-braking torque are added, it is distributed to each 
wheel respectively so that the total damping torque which is the sum of the fluid pressure damping 
torque and regenerative-braking torque which are added to a front wheel, and the total damping torque 
applied to a rear wheel may become a ratio near ideal allocation. In this case, either of the regenerative- 
braking torque and fluid pressure damping torque which are applied to each wheel may be 0. Thus, 
when an order damping force proportioning control is performed, demand damping torque is separately 
determined by the front-wheel and rear wheel side, respectively. Moreover, when regeneration 
cooperative control and order braking-force-distribution control are performed in parallel, m addition to 
control of linear bulb equipment 109, a pressure holding valve 129,131 and reducing-valve 129,133 
grade are also controlled. The fluid pressure damping torque applied to a front wheel and the fluid 
pressure damping torque applied to a rear wheel are separately controllable ■ . 

100211 Moreover, in an order damping force proportioning control, when abnormalities arise to the car 
braking system concerned, an order damping force proportioning control is stopped. At the time of a halt 
of order braking-force-distribution control, the change inclination of the fluid pressure of a brake 
cvlinder which needs to be changed is controlled. It sets to the flow chart showing the system control 
program of drawing^ , and is step 1 (it is hereafter called SI for short.). Suppose that it is the same 
E^her ite^ftlets and it is judged for the brake switch 176 whether it is ON. When it is not 
detected and set whether the prohibition flag is set in S2 when it is in ON condition, in S3, an order 
damping force proportioning control and regeneration cooperative control are performed in parallel, and 
when set, a brake is operated by the working fluid of the pressurization section 108 in S4. Moreover it 
is judged whether when the brake switch 176 is in an OFF condition, the abnormality flag is set m S5, a 
prohibition flag is set [ in / when set / S6 ], and when not set, a prohibition flag is ; reset in S7^ In this 
operation gestalt, into an order damping force proportioning control, it is detected whether the car 
Eng system concerned is unusual, and when unusual, an abnormality flag is set. And after brakes 
operation is completed, it is detected whether the abnormality flag is set and he is trying ; to be set ^in a 
prohibition flag by it. Consequently, an order damping force proportioning control will be forbidden 
from next brakes operation. . . 

r00221 S3 order braking-force-distribution control is performed according to activation of the routine 
expressed with the flow chart of drawing 5 . In S31, detection of abnormalities is performed and it is 
judged in S32 whether it is normal. When normal, in S33, an order damping force proportioning control 
and regeneration cooperative control are performed in parallel, case it is not normal - S -- in 34 and 35, 
it is judged whether a front-wheel network is unusual in whether a system is unusual. When a system is 
unusual in S36, control is performed at the time of a system abnormal stop, and when a front-wheel 
network is unusual, in S37, control is performed at the time of a front-wheel network abnormal stop. 
Moreover when a rear wheel network is unusual, in S36, control is performed at the time of a system 
abnormal stop (when a front-wheel network is not unusual). When a rear wheel network is unusual, it is 
because rear wheel fluid pressure damping torque cannot be increased. 

r00231 Detection of abnormalities is performed according to activation of the routine expressed with the 
flow chart of drawing_6 . In S101, accumulator ** Pace and the detection fluid pressure Poutl and Pout2 
of the fluid pressure sensor 1 84,1 85 are read. It sets to SI 02 and is accumulator ** Pace. Abnormality 
decision value Pthl It is judged whether it is low. Abnormality decision value Pthl When low, it is 
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supposed in SI 03 that a system is unusual. Accumulator ** Pace Abnormality decision value Pthl 
When low, in the source 96 of power fluid pressure, a high-pressure working fluid cannot be supplied to 
the master'cylinder 94 with a hydro booster, and a brake cannot be normally operated by control of 
linear bulb equipment 109. In this case, it is made not to be carried out in control of the brake fluid 
pressure by control of linear bulb equipment 109 so that it may mention later. 

[0024] Accumulator ** Pace Abnormality decision value Pthl In being above, a judgment serves as NO 
and it sets to SI 04, and the absolute value of the difference of fluid pressure Poutl and Pout2 is setting 
fluid pressure difference deltaPth2. It is judged whether it is above. Setting fluid pressure difference 
deltaPth2 When small, the system concerned is normalized in SI 05. The absolute value of the difference 
of fluid pressure Poutl and Pout2 is setting fluid pressure difference deltaPth2 to it. When it is above, it 
is supposed that it is unusual and it is judged in SI 06 whether the fluid pressure Pout2 by the side of a 
front wheel is lower than the fluid pressure Poutl by the side of a rear wheel from a latching valve 136. 
When the fluid pressure Pout2 by the side of a front wheel is lower, in SI 07, the front-wheel network 
150 is made unusual. Since a latching valve 136 has the function of an orifice, even if the fluid pressure 
of brake cylinders 74 and 75 becomes low rapidly by the fault of the front-wheel network 150 etc., the 
fluid pressure by the side of a rear wheel does not become low immediately in connection with it from a 
latching valve 136 On the contrary, the direction of the fluid pressure Poutl by the side of a rear wheel 
is setting fluid pressure difference deltaPth2. Above, when low, the rear wheel network 151 is made 
unusual An abnormality flag is set when the abnormalities in a system, the abnormalities of the front- 
wheel network 150, or the abnormalities of the rear wheel network 151 are detected. 
r0025] In addition, it is accumulator ** Pace whether in this operation gestalt, a system is unusual. 
Threshold Pthl Although he is trying to be detected based on whether to be low or not, they are master 
** Pmc and wheel decelerating deltaVw. Based on relation, the relation between the supply current I to 
linear bulb equipment 1 09, and the output fluid pressure Poutl , etc., it is also detectable. 
r00261 When not unusual, in S33, order braking-force-distribution control and regeneration cooperative 
control are performed according to activation of the routine expressed with the flow chart of drawing 7 . 
Demand total damping torque B* which an operator means in S301 based on master ** and a stroke It 
asks and is demand total damping torque B*. It is based and is target decelerating G*. It asks. It sets to 
S302 and is target decelerating G*. It is based, and the ratio K of the rear wheel damping torque to front- 
wheel damping torque (Br/Bf) is called for according to the table expressed on the map of drawing 10 , 
it is based on these demand total damping torque B* and a ratio K in S303, and they are a front wheel 
rear wheel demand total damping torque Bf *, and Br *. It asks. These demand total damping torque B*, 
a ratio K a front wheel, rear wheel demand total damping torque Bf *, and Br * Since the relation 
expressed with formula B* =Bf *+Br *K=Br */Bf * is materialized in between, if it is based on these 
formulas, they will be front-wheel demand total damping torque Bf * and rear wheel demand total 
damping torque Br *. It can ask. 

r00271 And it sets to S304 and they are these front-wheels demand total braking-torque Bf * and rear 
wheel demand total braking-torque Br *. It is outputted to a hybrid ECU 60. In a hybrid ECU 60, the 
smaller one of these actuation side upper limit and a generation-of-electncal-energy side upper limit is 
outputted to a motor 46 and ECUs 47, respectively as front-wheel demand regenerative-braking torque 
and rear wheel demand regenerative-braking torque. The current of electric motors 16 and 18 is 
controlled by the motor 46 and ECUs 47 through inverters 42 and 43, respectively. And the value 
showing operating states, such as a rotational frequency of electric motors 16 and 18 and a current, is 
detected by motor operating state detection equipment, respectively, and is supplied to a motor 46 and 
ECUs 47 In a motor 46 and ECUs 47, front-wheel real regenerative-braking torque Bef actually added 
to front wheels 24 and 25 and rear wheel real regenerative-braking torque Ber' added to rear wheels 27 
and 28 are called for, respectively, and the information showing this is supplied to a hybrid ECU 60, 
respectively. A hybrid ECU 60 supplies front-wheel real regenerative-braking torque Bef and rear 
wheel real regenerative-braking torque Ber' to a brake ECU 1 60. 

[0028] S305 306 - setting - a brake ECU 160 - setting ~ front- wheel demand total braking-torque at 
from - the value which lengthened front-wheel real regenerative-braking torque Bef supplied from the 
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hybrid ECU 60 ~ front-wheel demand fluid pressure braking-torque Bhf* ** - carrying out ~ rear 
wheel demand total braking-torque Br * from ~ the value which lengthened rear wheel real 
regenerative-braking torque Ber' - rear wheel demand fluid pressure braking-torque Bhr* ** — it carries 
out. It sets to S307 and they are front-wheel demand fluid pressure damping torque Bhf* and rear wheel 
demand fluid pressure damping torque Bhr*. It is judged whether at least inner one side is larger than 0, 
when larger than 0, linear bulb equipment 109 is controlled, but it is not controlled when all are zero or 
less. It is because demand damping torque is obtained by regenerative-braking torque. Front-wheel 
demand fluid pressure damping torque Bhf* and rear wheel demand fluid pressure damping torque Bhr* 
When at least one side is larger than 0, it sets to S3 08, and it is front-wheel demand fluid pressure 
damping torque Bhf*. Rear wheel demand fluid pressure damping torque Bhr* It is judged any are large 
and the supply current I to linear bulb equipment 109 is determined based on the demand fluid pressure 
damping torque of the larger one. 

[0029] Front- wheel demand fluid pressure damping torque Bhf* When the direction is large, a judgment 
serves as YES and it sets to S3 09, and it is front- wheel demand fluid pressure damping torque Bhf*. The 
supply current I to linear bulb equipment 109 is determined that corresponding demand fluid pressure is 
obtained. And in S3 10, the pressure holding valve 131 by the side of a front wheel is made into an open 
condition, and the pressure holding valve 126 by the side of a rear wheel and a reducing valve 129 are 
controlled. For rear wheel brake fluid pressure-limiting valve equipment 155, the fluid pressure of the 
brake cylinders 77 and 78 by the side of a rear wheel is rear wheel demand fluid pressure damping 
torque Bhr*. It is controlled to become corresponding fluid pressure. In addition, rear wheel demand 
fluid pressure damping torque Bhr* When smaller than 0, a pressure holding valve 126 is maintained at 
a closed state. Rear wheel demand fluid pressure damping torque Bhr* When the direction is large, a 
judgment serves as NO and it sets to S3 1 1, and it is rear wheel demand fluid pressure damping torque 
Bhr*. The supply current to linear bulb equipment 109 is determined that corresponding demand fluid 
pressure is obtained. And in S3 12, the pressure holding valve 126 by the side of a rear wheel is made 
into an open condition, and front- wheel brake fluid pressure-limiting valve equipment 153 is controlled. 
The fluid pressure of the brake cylinders 74 and 75 by the side of a front wheel is front-wheel demand 
fluid pressure damping torque Bhf*. It is controlled to become corresponding fluid pressure. In addition, 
it is front-wheel demand fluid pressure damping torque Bhf* like an above-mentioned case. When 
smaller than 0, a pressure holding valve 1 3 1 is maintained at a closed state. 

[0030] When a system is unusual, in S36, halt control is performed according to activation of the routine 
expressed with the flow chart of drawing 8 at the time of the abnormalities in a system. While 
regenerative-braking cooperative control is suspended, an order damping force proportioning control is 
stopped. By switching the master latching valve 141 to an open condition, the working fluid of the 
pressurization section 108 is supplied to the front- wheel brake cylinders 74 and 75, and, thereby, a brake 
is operated. Moreover, a latching valve 136 is switched to a closed state, and the front- wheel network 
150 and the rear wheel network 151 are intercepted. In S601, the information which expresses the front- 
wheel demand regenerative-braking torque and rear wheel demand regenerative-braking torque which 
are 0 to a hybrid ECU 60 is outputted. Moreover, the supply current to linear bulb equipment 109 is set 
to 0, and a latching valve 136 is made into a closed state. In S602, it is judged whether the fluid pressure 
of the brake cylinders 74 and 75 of a front wheel is more than master **. When closing motion control 
of the master latching valve 141 is carried out and it is [ in / when lower than master ** / S603 ] more 
than master **, in S604, it changes into an open condition. It is made for an order damping force 
proportioning control to be completed by changing the master latching valve 141 into an open condition. 
Fluid pressure of a brake cylinder is made lower than master * * at regeneration coordination system 
Messrs. in many cases. If the master latching valve 141 is switched to an open condition from a closed 
state in case regeneration cooperative control and an order damping force proportioning control are 
stopped, the fluid pressure of brake cylinders 74 and 75 changes rapidly, and is not desirable. If closing 
motion control of the master latching valve 141 is performed to it, the increment inclination of the fluid 
pressure of the aforementioned brake cylinders 74 and 75 can be controlled, and the sense of incongruity 
of the operator at the time of being a halt of an order damping force proportioning control can be made 
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to mitigate. In this operation gestalt, as mentioned above, when the abnormalities of the rear wheel 
network 151 are detected, it is controlled similarly. In addition, while the brake pedal 92 is operated, 
when possible, it is desirable [ the brake fluid pressure of a rear wheel ] to hold by making a pressure 
holding valve 126 into a closed state. 

[0031] Next, when the abnormalities in a front-wheel network are detected, in S37, control is performed 
according to the routine expressed with the flow chart of drawing 9 at the time of a front- wheel network 
abnormal stop. In this case, although an order damping force proportioning control is stopped, it is 
carried out by regeneration cooperative control continuing. Moreover, although the fluid pressure 
damping torque of a rear wheel is increased since the rear wheel network is normal, the increment 
inclination in that case is controlled. Furthermore, front-wheel regenerative-braking torque is enlarged. 
[0032] It is front-wheel demand total damping torque Bf * like a case [ in / on S701-703 and / the above- 
mentioned S30 1-303 ]. Rear wheel demand total damping torque Br * It asks. In S704, although the 
information showing the front-wheel demand total braking torque and the rear wheel demand total 
braking torque is outputted to a hybrid ECU 60, the demand which makes maximum the front-wheel 
demand total braking torque is outputted in this case. Since front- wheel fluid pressure damping torque 
becomes very small by the abnormalities of the front- wheel network 150, in order to compensate it, the 
demand which enlarges front-wheel regenerative-braking torque is outputted. The greatest regenerative- 
braking torque which may be outputted with electric motors 16 and 18 is not always added to a wheel. 
For example, when control (regeneration and fluid pressure change control) which dwindles 
regenerative-braking torque with the fall of the rotational frequency of an electric motor, and makes 
fluid pressure braking torque increase gradually is performed, it originates in the fall of the rotational 
frequency of electric motors 1 6 and 1 8, big regenerative-braking torque is outputted and there is a 
possibility that energy efficiency may fall on the contrary, regenerative-braking torque is controlled. If 
allowances are in accumulation-of-electricity equipment 44 in these cases, it is possible to increase 
regenerative-braking torque according to a demand. 

[0033] And in S705, front-wheel real regenerative-braking torque Bef and rear wheel real regenerative- 
braking torque Ber" which were actually obtained are read like the above-mentioned case, and it sets to 
S706 and is front-wheel demand fluid pressure damping torque Bhf*. Rear wheel demand fluid pressure 
damping torque Bhr* It asks, it sets to S707 and they are these Bhf* and Bhr*. It is judged whether the 
sum is larger than 0. Demand fluid pressure P* on S708 and corresponding to these sums (Bhf*+Bhr*) 
when larger than 0 The supply current I to linear bulb equipment 109 is determined are obtained. In 
S709 fluid pressure Pr ' of the brake cylinder of an actual rear wheel is detected, and it is demand fluid 
pressure P* It is judged whether it is above. Demand fluid pressure P* When low, in S710, closing 
motion control of the pressure holding valve 126 of the rear wheel network 151 is performed. The rapid 
fluid pressure change in the brake cylinders 77 and 78 of a rear wheel is controlled by it. In this case, a 
latching valve 136 is switched to a closed state, and it is made for the effect of the abnormalities of the 
front-wheel network 150 to be less than the rear wheel network 151. Also as for the pressure holding 
valve 131 prepared in the front-wheel side, or a reducing valve 133, it is desirable to make it a closed 
state Brake fluid pressure Pr ' of an actual rear wheel is demand fluid pressure P*. When it becomes 
above, a judgment serves as YES and the pressure holding valve 126 of a rear wheel is made into an 
open condition in S711. . . . 

[0034] Although whenever [ wheel speed / of a rear wheel ] falls rapidly in drawing 1 1 when the fluid 
pressure of the brake cylinders 77 and 78 of a rear wheel is made to increase rapidly as in the 
conventional car braking system at the time of a halt of order braking-force-distribution control In the 
car braking system in this operation gestalt Since the brake fluid pressure of a rear wheel is made to 
increase gradually when it originates in the abnormalities of a front-wheel network and order braking- 
force-distribution control is stopped, whenever [ wheel speed / of a rear wheel ] cannot decrease rapidly, 
and an operator's sense of incongruity can be mitigated. Moreover, since front- wheel regenerative- 
braking torque is increased, reduction of the front- wheel total damping torque can be controlled. 
Furthermore, even if the brake fluid pressure of a rear wheel is increased, it is avoided that the damping 
torque of a rear wheel becomes excessive to the damping torque of a front wheel. Moreover, there is also 
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an advantage that the lack of damping force of the whole car can be controlled. Since duty control of the 
master latching valve 141 is carried out when the abnormalities in a system originate and it suspends 
order braking-force-distribution control to it, the change inclination of the brake fluid pressure of a front 
wheel can be controlled. 

[0035] As mentioned above, braking-force-distribution equipment is constituted by electric motors 16 
and 18, inverters 42 and 43, front-wheel brake fluid pressure-limiting valve equipment 153, and rear 
wheel brake fluid pressure-limiting valve equipment 155 grade in this operation gestalt. Braking- force- 
distribution equipment is also a damping force control unit. Moreover, a braking-force-distribution 
means is constituted by the part controlled for control of the inverters 42 and 43 of the part which 
memorizes 160 brakes ECUS 3 3 (S301-312), the part to perform, and a motor 46 and ECUs 47 of 
regenerative-braking torque. A braking-force-distribution means is also a group unit distribution means. 
Moreover, the braking depression detection equipment of claim 1 is constituted by the brake fluid 
pressure sensor 184,185, the accumulator ** sensor 103, the part that memorizes S101-108 of a brake 
ECU 160, the part to perform, and the braking depression detection means of claim 4 is constituted by 
the brake fluid pressure sensor 184,185 of them, the part which memorizes 160 brakes 
ECUS 102, 104, 106, 108, the part to perform. Furthermore, the depression management equipment of 
claim 1 is constituted by the part which memorizes 160 brakes ECUS36 (S601-604), the part to perform, 
the part which memorizes S37 (S701-71 1), the part to perform, and the poor ability management means 
of claim 4 is constituted by the part which memorizes 160 brakes ECUS 3 7 (S701-71 1) of them, the part 
to perform. In addition, these braking depression detection equipment, a braking depression detection 
means, depression management equipment, a poor ability management means, etc. shall be constituted 
by the hard circuit. 

[0036] In addition, the mode of an order damping force proportioning control is also controllable not 
only by it in the above-mentioned operation gestalt but other modes. For example, it is controlled by the 
magnitude from which the demand fluid pressure corresponding to the demand fluid pressure damping 
torque to which the supply current I to linear bulb equipment 109 lengthened regenerative-braking 
torque from the demand total damping torque is obtained (regeneration cooperative control). It is based 
on a car rate (for example, acquired based on whenever [ wheel speed ]) etc., and they are target wheel 
speed [ of a front wheel and a rear wheel ] whenever Vfw*, and Vrw*. It determines (the amount of 
target slips may be determined). Actual wheel speed whenever Vfw' and Vrw 1 are target wheel speed 
whenever Vfw* and Vrw*. Front-wheel brake fluid pressure-limiting valve equipment 153 and rear 
wheel brake fluid pressure-limiting valve equipment 155 grade are made to be controlled, respectively to 
approach (order damping force proportioning control). 

[0037] As mentioned above, when the abnormalities in a system are detected, while regeneration 
cooperative control is stopped, order braking- force-distribution control is stopped and the brake 
cylinders 74 and 75 of a front wheel are made open for free passage by the pressurization section 108. In 
this case, closing motion control of the master latching valve 141 is carried out, and the rapid fluid 
pressure change in brake cylinders 74 and 75 is controlled. Although it is carried out by regeneration 
cooperative control continuing when the abnormalities of the front-wheel network 150 are detected (a 
latching valve 136 is switched to a closed state although control of linear bulb equipment 109 is 
performed), order braking-force-distribution control is stopped and the brake fluid pressure of a rear 
wheel is increased. In this case, since duty control of the pressure holding valve 126 by the side of a rear 
wheel is carried out, the increment inclination of the fluid pressure of the brake cylinders 77 and 78 of a 
rear wheel can be controlled. According to this operation gestalt, the fluid pressure sensors 186-189 
which detect the fluid pressure of brake cylinders 74, 75, 77, and 78 become unnecessary. 
[0038] Moreover, actual order decelerating G' is detected in S709, and it is target decelerating G*. It can 
be judged whether it became above. Furthermore, it sets to S707 and is these front- wheels demand fluid 
pressure damping torque Bhf*. Rear wheel demand fluid pressure damping torque Bhr* It is judged 
whether at least inner one side is larger than 0. In being larger than 0, it sets to S708, and they are Bhf*, 
Bhr*, and Bhf*+Bhr*. Demand fluid pressure P* corresponding to inner maximum The supply current I 
to linear bulb equipment 109 can be determined are obtained. Moreover, it is not indispensable that a car 
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braking system is carried in a four-wheel drive car, and it can be carried in a front drive vehicle and a 
rear drive vehicle. In this case, regenerative-braking torque is added to the front-wheel or driving wheel 
side of a rear wheel. When a front wheel is a driving wheel, it will be controlled so that the ratio of the 
sum of the regenerative-braking torque and fluid pressure damping torque which are applied to a front 
wheel, and the fluid pressure damping torque applied to a rear wheel turns into the above-mentioned 
ratio K. Furthermore, when regenerative-braking torque of a front wheel is enlarged at the time of the 
abnormalities of a front- wheel network, it is not indispensable to control the increment inclination of the 
fluid pressure damping torque of a rear wheel. It is because the damping torque of a rear wheel will not 
become excessive to the damping torque of a front wheel if regenerative-braking torque of a front wheel 
is enlarged. In this case, the increment inclination of regenerative-braking torque can be controlled. 
Moreover, it is not indispensable to enlarge regenerative-braking torque of a front wheel. Also in this 
case, since the increment inclination of the fluid pressure damping torque of a rear wheel is controlled, 
the sense of incongruity of the operator at the time of an order damping force proportioning-control halt 
ismitigable. 

[0039] Next, in this car braking system, the case where a right-and-left damping force proportioning 
control is performed is explained briefly. In this operation gestalt, when a car is in a revolution condition 
and it is in a braking condition, necessary damping force is distributed to the forward left ring 24, the 
forward right ring 25, and the right-and-left rear wheels 27 and 28. In this case, it is controlled so that 
the torque difference corresponding to a revolution condition in the damping torque applied to the 
forward left ring 24 and the damping torque applied to the forward right ring 25 is acquired. In a right- 
and-left damping force proportioning control, a damping force proportioning control is not necessarily 
performed for every network. When the abnormalities in a system are detected in a right-and-left 
damping force proportioning control, the fluid pressure of the brake cylinders 74 and 75 of the right- 
and-left front wheels 24 and 25 is changed gradually by closing motion control of the master latching 
valve 41 as mentioned above. While an increment demand of the regenerative-braking torque of a front 
wheel is outputted, the fluid pressure damping torque of a rear wheel is made to increase gradually, as 
well as the above-mentioned when the abnormalities of a front-wheel network are detected. In addition, 
in a right-and-left damping force proportioning control, it can control or can control to produce a torque 
difference in each of a right-and-left front wheel and a right-and-left rear wheel to produce a torque 
difference in the right-and-left rear wheels 27 and 28. 

[0040] Vehicle stability control is also performed in this car braking system. It is detected based on the 
travel speed of a car, yaw REITO, Order G, Width G, etc. whether a car is in a strong exaggerated steer 
inclination and whether it is in a strong undershirt steer inclination. When it was in the strong 
exaggerated steer inclination (spin inclination) and is detected, damping force is distributed so that the 
yaw moment which controls the exaggerated steer inclination may arise. In this spin inhibitory control, 
damping torque of the wheel located in the revolution outside of a front wheel is enlarged to the 
damping torque of the wheel located in the revolution inside. The difference between the braking torque 
applied to a revolution outside ring and the braking torque applied to a revolution inside ring is decided 
according to the strength of an exaggerated steer inclination. 

[0041] When it was in the strong undershirt steer inclination (drift out inclination) and is detected, 
damping torque of the wheel located inside [ revolution ] a rear wheel so that the yaw moment which 
controls the undershirt steer inclination may arise is enlarged to the damping torque of the wheel located 
in a revolution outside. Too much undershirt steer inclination can be controlled by it. The torque 
difference in this case is determined based on extent of an undershirt steer inclination. When the 
abnormalities in a system and the abnormalities in a front- wheel network are detected during vehicle 
stability control, vehicle stability control is stopped. Also in this case, since the change inclination of the 
fluid pressure damping torque of each wheel is controlled, the sense of incongruity of the operator at the 
time of a control halt can be made to mitigate. 

[0042] In addition, although this car braking system was carried in the hybrid car which contains the 
internal combustion driving gear 14 and an electrical drive 20 in driving source equipment, it can also be 
carried in the electric vehicle which contains only an electrical drive 20 without including the internal 
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combustion driving gear 14, and the car which does not contain an electrical drive 20 including the 
internal combustion driving gear 14. In the case of the latter, in order for regenerative-braking torque not 
to join each wheel, only a damping force proportioning control is performed without performing 
regenerative-braking cooperative control. Moreover, it is not indispensable that the fluid pressure 
damping device 70 shall contain linear bulb equipment 109 and source of power type fluid pressure 96 
grade. It is also applicable to the car braking system which contains a BAKYUREMU booster and a 
master cylinder as a source of fluid pressure. In this case, the brake cylinder of a right-and-left front 
wheel is connected to one side of two pressurized rooms of a master cylinder, and the brake cylinder of a 
rear wheel is connected to the pressurized room of another side. The braking torque applied to each 
wheel will be controlled by control of front- wheel fluid pressure brake-control-valve equipment and rear 
wheel fluid pressure brake-control-valve equipment. Furthermore, it is also applicable to the system by 
which the brake cylinder of a forward right ring and the brake cylinder of a left rear ring are connected 
to one side of the pressure regulation section 106 and the pressurization section 108, and the brake 
cylinder of a forward left ring and the brake cylinder of a right rear ring are connected to another side, 
i.e., the braking system of X piping. In this case, it is possible by distributing damping force for every 
network to perform a right-and-left damping force proportioning control. 

[0043] Moreover, linear bulb equipment 109 can be formed in a front-wheel and rear wheel side, 
respectively or it can prepare for every ring, on the contrary, the electromagnetism which you are made 
to open and 'close instead of linear bulb equipment 109 by ON/OFF of supply current - it can also 
consider as the equipment containing a closing motion valve. Furthermore, it can also consider as an 
electric damping device instead of the fluid pressure damping device 70. In an electric damping device, 
an electric motor is formed for every wheel and friction-damping torque is added to the brake body of 
revolution which a friction member rotates with a wheel by actuation of these electric motors by 
carrying out friction engagement. The electric friction-damping torque added for every wheel is 
controllable by control of the electric motor formed for every wheel. 

[0044] In addition, this invention can be carried out in the mode which performed various modification 
and amelioration based on this contractor's besides the mode which indicated the term of the above 
[Object of the Invention, a technical-problem solution means, and effectiveness] knowledge. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the whole car with which the car braking system which is 1 
operation gestalt of this invention was carried. 

[Drawing 2] It is the circuit diagram of the fluid pressure damping device of the above-mentioned car 
braking system. 

[Drawing 31 It is the sectional view of the linear bulb equipment contained in the above-mentioned fluid 
pressure damping device. 

[Drawing 4] It is a flow chart showing the system control program stored in ROM of the brake ECU of 
the above-mentioned car braking system. 

[Drawing 51 It is a flow chart showing a part of above-mentioned program (order braking- force- 
distribution control). 

[Drawing 61 It is a flow chart showing a part of above-mentioned program (malfunction detection). 
[Drawing 71 It is a flow chart showing a part of above-mentioned program (order braking-force- 
distribution control, regeneration cooperative control). 

[Drawing 81 It is a flow chart showing a part of program (system abnormal-stop tense **) expressed 
with the flow chart of drawing 4 . 

[Drawing 91 It is a flow chart showing a part of program (front-wheel network abnormal-stop tense **) 
expressed with the flow chart of drawing 4 . 

[Drawing 101 It is a map showing the allocation ratio decision table stored in Above ROM. 

[Drawing 111 It is drawing showing change of the brake fluid pressure in the above-mentioned car 

braking system, and change of whenever [ wheel speed ]. 

[Description of Notations] 

16 18 Electric motor 

20 Regenerative-Braking Equipment 

42 43 Inverter 

46 47 Motor ECU 

70 Fluid Pressure Damping Device 

72 Fluid Pressure Control Actuator 

1 09 Linear Bulb Equipment 

150 Front- Wheel Network 

1 5 1 Rear Wheel Network 

153 Front- Wheel Brake Fluid Pressure-limiting Valve Equipment 
155 Rear Wheel Brake Fluid Pressure-limiting Valve Equipment 
160 Brake ECU 
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DRAWINGS 



[Drawing 11 




[Drawing 41 
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M^rVMtt . IHCEHEfittBKlSO TB BIRtk 
4>MAttSG>&*tC£&l/. -e^Bg^SE-sTBSa** 

fiTiSlCtftOAlnPO^ feT«5>*«Ofe*1*t3M*K:BT**ll 



*M2 0 0 1-247025 
2 

HteMftAB#*SQttA4»«:, »te«MrFtett*K 
cc £ 0 |5ia^tE*£> fctifcfcSSfcB'r ft WfMftBCD*» 

mtMtc. BBN*ftMMH*tWT*C *K £9 . 
[BjW5 ] RBMIM«a»*»*. BiSaWWWIS** 

*. MS»©w»sos br»Br ft 

[IB*P6 3 MBBftOtttft*. »W*W>*±aEti 
ffett®»tO>£P'CAftB*«4 5 CCia^CC^ 

-7 X . Bfi*M<CflniMH Atfrttl A ft BUMattttBT* 

* * x- * ^rStJtM^- ft C 6 (C J: -7 X. tt?kte<Dm&%\ 
iHIB^JHttMMA<K>M«^fWT«tt^ 6 ICS 

[igm3p8] b82*b^. gsisazE osn f s <L &i §a£ 
miMtb? ft sea* - ^ fix. fcHBttBSftfi***, 

J: 0 . fjlS^tc < <t fe-#«&*«eB«»fc«»i* 

J: 0 ffEj>& < 4: ^©BSWft^BOWMaiiWtt 

tt<it— *©&«»K:lB*6n-&B*»»*«:. BaiS 
B^BXbttB^MaKd cfc 0 iQftD $ 1i ft B^Wft^BW* 

[ftwmi&iin] 

[0 00 1 ] 

[£B*B?ft&iK&») *#fe"B«. *B«*^^^a 

CJ^S^iS^HMiv a r Airrar ft 4> ©r* ft. 
[ 0 0 0 2 ] 

[ffi*G>tef«J »B*ltt^^^ t ^<0-ffW 1 «B¥8 - 

3 0 1 0 9 2#atfttcia^3nr^ft. cozmziz, 
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jtt!IK©*llJiW^!5**l*«TK:l£Tl/fc C £##tffi 
«tt*»BTK: f£T *ife*{Mr«: . tub 

[ 0 0 0 3 3 

ttwra&ft<r»*fl>x«ft < • *o * 

«Tl/fcC 4 *«i»««Tt«a««i. MS 
t*iAE*HBf«>fH*+K . |5iaW«*iff6«STlft*B»fi 



3) *M2 0 0 1 -247 025 

^]^B(D^)^<oxfk^^$W3n^o Mew 

CCi*. ^Di»'i^ < i t>-*^gn^. tub 
**B#f ^ItBTA*. K*tWfc*«:««t'^-^«a 

GfcwidiWMWic t &m&t u-cE»r*a* 

KU. ilrWWMjW:. W»fl>tl*il«a>»*«:£^ 
tc Jtft6ik*-CB& s n* *«r*>, 2<o£Lh<DHEitte 

fiiflffi oG> 4 15 £dtriS£t£ , tdttftBdttBi*. i»» 
tMrtrir. ^m«sr40t»«irai««>^«8i 
tc BS®^^f#6n*ttf^^s^ica^tt»c <4li 

fc<0 i $ n/c 0 , ^iQMaMHM MS <t 
2c«*teOtra^Sitc, «MOt£B(fift(Cjab/cWft 

a^w* j: ^ > ^ y ^ < 

S*^f *„ E»tt**E»SW3»»totl«fl*«&«^^ 
$ (C *HT iCit E^^: i9lh $ -tt ^ C i t 
mVCtlCtj:Z& % E»35i1»Jhd-tt*)nn«*>««2» 
t9$l> SlfctfWbttfc C * C l£ ft 4> t - r »fS 
tWft*. Stit«aEa>«l«MK4:it, Stit«aEft««ir&K 
(kfaEttWWBlMfcair*. «^«. W*a&6tifcK 

*tf»«t«Mi»ft*T*W*l^»*A «t©^y^ 
7\R&v>mMSti&\l£ifim uf#*«i. was* 

SWffllWffonftC**B&«>Stfk«]Bfl>flr« (0<O 
< 1 ) 0>25Eiifi^25EfriC<td^C*& o W5Lt* % 

stftOT<Dtil»«f*>ft^»»*fl>3tit«aEii, SflSSA© 

r*Ci#T-fc*fci0, CCC-ltl£Snft:*ffci«B«:o«& 

i/fc««raR*«aBir&©'c*&. KikPEJ*. w*w 
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ffl5 0«50>'*%'fE4«s. f5f#4 6ms<E'^'UA£ 1 6^ 

ti>B£Mft k £ 0 , B£*Mft €fti*. *B**Mk 

J: D ft U 1* W * *«p*"ttWli«:«Cr<> -?'C4>J: 
I*. 

ffig^cc J: 0 MR4>tt < i * i ^MtttlfMHioMtt 
€>*f b«3* . MSBS/JHKWT * * * x - * * Utiar? 

***** i> 0 &mmim$mft<»*&mmm*c*>z> 

* ©****WJT* > gWBW^B«*»«»r * * » x 
- * t o r cMAUMPftAiMr * * * x- * « tfjfrr 

< 3 > mbim**. E^miai^fftiaiio^^cD^nt 



4) 4*12 0 0 1 -247 025 

o . ned>& < i &mt$iic®£.*m}i * to a & 

B±IMMHK:ftft, W2«fe«TttteiWB*i. HGM 
IMfi^TMUK&tc J: D If ftQJVKMIMtTCINMI 
SWi|R*««aTCCftT 0 fc C <t ^ttU 3 nfcfcB Sic , 
M£B^lMEB4?MWt «fc 0 B£MMA «rWM] s -tt 

«:ie*$i*ni#. »^f*©*»A©<feT«:>l*l'r&C 

m»®B*»ii**<:*fti5ifnw:, ^ecc.m^cctfl^^n 

&gfi^CWftT€:WII^&Ci^r'*^o Rift 

$\m^o>m^mi>mr l terns*. . e o mi a i£t 

MISOC-B^M^^^-firieftQ^iirfc^t^ ** 
ggS&litcii, B^tWA ^ MHBHIIfA iCTWn?* 
30 MK&OSmr AfSW***^:**^ If « & «t * J: 

40 KT^tSTOXi, BWMSWrlllttl/W^C&dranS 

cwfetWWKiit l/rMfililfccWWWSBfl* ^ 

I/. -e©ffi^K£-7 TMEMM7MMKK*MW<r*«l 
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g©Mtt»^^a«^Tu:ttTl/ ate c <t tffcW;* n 

£ . tffifllS9BS£ sfJ^Sl OOOitftl $ 14 * «BlW fcl^J£ 
i £ Rtt fc C 4; 4 f **1^^J£r>* ^ A " I 

i oecjsr ^«eMta<owss*^»J«3i4 &n*<z>r*> 

&a&£g*^t?«^rK >*c , i ~?eftitffcBic «*: -? r 
M&ot < x * * fsMUftd n & c i «: «fc r ft* s 1* & 

s> ij > yco 2 oeftPEAO & ^ fc^tfffi £ 1* £ ttfc?ft 

twksnfe i ojy±«>?ftE^'i-'-+«:S^jfc^ 1 



5) MH2 0 0 1 -247 025 

a * ^ >j > yic a** $ interna i' - *co?sffi«a*a 
^b- *&rpiji£ft&? * si* *>na -c 

I*. 1 <Z>si«K 8$£ $ titc 1 ^JgLhOBflMMMfiB ( ^ 
fi^[pj85> WIS* laaittfctJTiCtW^. 

adRoaMrmft -» z L,x&E&*>mmti.& 
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9 

x- MffilK^Bfttt^tR*'* |51S^I^a^ 

^S»EtKffiJ: 0 f£T 1/ fc C &#M*ffi 3 tlfcflHrK . US 
miMMT 5? 9 * x - * £$iJaiT £ C <t CC J: C £ 
«li©««ll^fl>NM*«B* KMT 4 w n £ tc\t 

( 9 > maiMfcTa*M»ll** maB«tfj*W7 * 
3. x - $ ©MfffMttMMr * Ciia^T, MM 

(10) 17 12 £oi^cL §3ia^Sf£ ln£CO 

4>£<±fc— #k*«3*v e©:M*<± *b« 

*&»>*, B»M*-*©B**l*KJ:0. 
ma*tt< ±i^©**«cB*M*a*iii*.*B* 

*H£TfctB*«KJ: OBteMK ±i>-*©SM6<l** 

< i i > s^k, sriaaE«Mftic»tfs 

©B4*I*k* MB£^lftKB*M*rt£»** 

gj$t^ ft]* *5>n* [5]£&iJ**5 * , BiiiaEiftM* 
ffiB©*Mtc J: D feiJQ $ * *B3UHA4tt»?i* *atr 
(5) lBv^l/O0)WDl j Ttta» 1 ^tetett©S*tt*J* 

(12) *S©tl»©*ll©»*KiMa****** 

*n6»»©*M«B©#* kaw 
w»*E*M»©ff*+K . «uttr*nn*Hfc * o p 

*XK?* -ecKRCC J: OSfl*#S:i«ffc;*ii 



WB2 0 0 l -2 4? 0 2 5 

10 

[ i) 0 0 4 ] 

[£g§©£Hft©S*ffi] KT. **«©- XMSB-Cftft 

cc^f J: ^ tc . *£jQMA ^ A r <e*tt . x > 1 2 £ 
^AtMBttfSB 1 4 ^ 2"?©S»*- $ 16, 18 
-SrSi?s^ff^^S2 0 £&;*Ol63i3a2 2 £3Cr" 

>t>>! 2i«A*-* 1 6i*H*«3n, ^182 7, 
2 SlClt^mt-^ 1 8*Kl8nftOT4«). 

[ 0 0 0 5 ] AiSf 1 4 It. *>:»I2 4«5 ^ V 
jr_>^> 1 2 ©f^i^»t ix^i/ > E C U 4 0 

^*8Oi><D'c^0, ei&MiiflbffiB 2 o tt, B«ai©s 

«hfc-*l6. 18, ^>.'<-*4 2. 4 3, S«*S 

u > i^+"ir «:a*a*r 5 4 *4M* s n * t i *>«: *«p * 

1 6^lSSn, L»VCCX>^> 1 2©B^ls 

^i@g$n^ x>^> 1 2, ^^-^ 1 e, 

5 O^^JWC^O, (HAM* 5 4i£Stt^-» 1 6<D 
gggfj h ,<U 5? ©^iO^ii $ n x > > ! 2 ©SBfb 

r ^ i -$16 ©Stt h A ^ iOM^^fr^ $ 

Wittft. «i«Mr/rO-cWi2 4, 2 5 
Oh^^^ »^ h 5 6^frai$n*. ^fe, «A^e- 
£1 800*1***1*. &iUfc. ffl*««:/rO'C«L«ft 
2 7, 2 80h"7^^+^ h 5 8i<:f£^$n^. 

[ 0 0 0 6 ] rattMKfel'TI*. > 1 6 . 

I8©s*it ^^<-*42, 4 3^J:0*-»EC 

U4 6, 4 7©fg%tcs^«r»-C't-n-et\W^*3h^o * 

-3?ECU46. 4 7tCi** , W7' l J ^ KECU6 0^6 
iS^^ilftdti*. ^*^-$ 16, 1 84&MIKB4 
4 ^6@5lx^*^^3nfBK3ii hto*>W&& 
*ttA, ^**-$ 1 6, 1 8«:#fe*Wi^r«6SSii 

ffiHMMicc^if^r^ S^-t-^ 16.1 8©BtS^ 
l<Ps«J3n, fj(S24. 25. 8LM2 7. 2 8©BtE#*P 
*U5n6o ttm&2 4, 25, £C««»2 7. 2 8 tc 
tiSA^ -$16. 18 <TM£MWc £ *Bi*IW^ 

B2 0t*B*M«i*.SX***ir&C&^ , C»«S. 
*«J»tCi5l''C4*, ^**-$!6, 18©fiK«©»W 
^: 0 , Sf tti 2 4 . 2 bic^hkx^ m&ffltifrtftte 
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27,28 icmttti&m&ffltbfit&eti^tx'MmK. 

[ 0 0 0 7 ] *mm*mi' *TU+ KiS . S -SH 1 1 2 4 , 

EHsft&fcm*?ftE*ll*&l8S7 OOTtWMl*. #E 
•MSEti. «E*MiT**:*x-*7 2, Hatta*? 
J:5K* S^h1jIS2 4. 2 5(DVU-^U>^7 4, 
7 5. ^'flfS 2 7 , 2a©^U-*fy >^7 7. 7 

ij>^74, 7 5. 7 7, 7 8tCfEttig*H»M&3*'l& 

mfct h ? u - wmm*mp 0 w w * <v 0 

is^j^<bor^S$IJ^^2E-£Btiia2 4, 25, E 

[ 0 0 0 8 ] M4j3QftE8 9 6 ti, 1 0 0 , * > 

^i±T2>f 10 3, itik*P10 4. |J«J-7#10 5« 

l0 2O«E«:tStai«6fl>'C4bD, T**AU- 
£E-te>-F 1 0 3tcJ:*Waii6E^S^*'C*>^*"- 
* 1 0 i^WW^^o tf^zf*-* 1 0 1 
GMflftt cfc 0 . r+^^b-^102 CDjRE#Ta&iEae> 
fcftfc«lMfflrtttefcftS 0 i£it*F 1 0 4 ti. <W K 

h. Sfc, 'J 'J -7*1 0 5KcfcO. ?t«>^10 0©tt 

[0009] kot'-^WS"?**-"^*^ 

ti. tfi>735«E«9 6fl!>aE<r««L.'C, ?£E£. JJDE 

L',fciS3 «C*Wr*»aB» 10 6 4. iss^ I o 6<*>?S 
EEK £ -rT^b^ 9 2 OKfFftMMd tifc* 

6. SfiE*l0 8tClt, a£«W*»2 4, 2 5^1/-+ 
^>'J>^7 4, 7 5*»*M*3n, MENU 0 6Kt*"J^ 
TV***?** 1 ,: > 9 */rb-C«flW 2 4, 2 5 tei: O* 
e6«»2 7. £8<7>7 f l/-+>y>5? r 7 4. 7 5, 7 

7, 7 8#»»3nu^. sEE^l 0 6 4ttJESU 0 

l 0 6 fl^E'-MST* * ifcQE^ I 0 8 <7>?fiE fclST 

i o ecoaE^ttricff-j-ceTf 

EESli 1 0 8 Kttr U-+»ff^tc**1tUA:*« ©«EW 

jl-z7 2 \t. v-rwirzrms: i o 9, »arr*a« 



7) HM2 0 0 1 -247 02 5 

12 

<Dttfi£MWt5£Stt. l J~TMjU:f&gl 0 94*, II 
3^^fJtO<C. *E»J-7><jU^1 10 4«E'J~7 
m'^7'1 i 1 t»Efflyif--»M I2 4£^tt. *SE»J 
^7^1 1 Oti, SSESl 0 6i^-+^L'>^ 
4£S$ftf <b*iiSfil 1 3cj«*Kia«&nA:4>©t i *) 
0. ^114 £*]£ 115 4 &T*t^>—T 4 > 

it. **y>$ri 1 7<W¥tt*Fl KJ:#}**1 14# 
1 5tc«a$«tt^n*BBUWK:*&*i, a -OH 
10 I6i<:i*^$n4i. CQiMmkKdSUfcttlft 
CNAF?-att&. fi^l 1 4£*£l 1 5ri>&ttfB31*a 
^(Cf^l-^. Sfc, ff+l 1 4£*F&1 1 5d-Mt 

Efcttft* *«Eff«^F3 fefffirr*. UfcaP^T, 

1 1 4(d*^i 1 5«c*rt-*«aMaK^ cnf>^7'j 

l 7«Ptt*Fl . «BEffJl*)F3 . SEJSlfcA 
F2 OTfli$Kgr3C»rifc* MTrtll*. 2^>H 1 

6 ^<c^te®fccc*Jiai^ £ o , ME 'J x r m *u l i o 
20 taxi z>7u-* u y > ^iWSt isie^ i o 6 mv> 

f ij > 4r«te>«E*i, »a-r *§M*« E*M> F iV ^ tcM 

[oo i 1 1 ^EO^r^^i i i ^^rfepjlfc 
<bh$K WE'J-T'Ol^i i Hi. tru,-^^y>^ 

ti , ^ u - # ^> u > yrtofRE i«E« y if- ' < 

30 «ij0E>aE4O«eci6:L/A:*EffJlAF 3 W^t-S^, 

«es y <«o>fftE««i3ywSUE-c <hi>t£&. cn 
^cc-^Eii^u-+^ y > ^motRe^i^i i>*<r a^ctt 
HSE'j^r^ow^i i ico^^y >^1 17 
li. JeEy-r^ju^i i oo^^yv^i 1 ?■*:*), 
W&i3&7z * v * o . ^ u - * ^ y > ^Jcc-fftE 

[ 0 0 1 2 ] $ 3fc, ^E »J iT^A^ 110. «E y ^ 

r^^i i i «M^^<xT&aUVctiE, -enertiSih 

40 *1 22, 1 2 3tfKW^tirc^. ifiih*l22li, 
^u-+^y>^*=>^^ Ka^-^>W*^^*^y 

&ti/c^ v u - + ^> 'j > ^ off ttafta^ic n-r 

fc«>C[}«>«>r««. ifiJhff 1 2 3 ti. j©EJ^ y-if-^' 1 
1 2*>&'W KD^-A3?W*^A^^y >^9 4^C|> 

^D. *»»7W«:, «E«yiPw<i i20fPMS« 

50 Tc#><Di>V>X'$>2>o 
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[ o 013] 1 1 3 <o y ^r;<*^g i o 9 t 

1 2 6/>*!£W6*1, ru-*S"J >^7 7. 7 8£^* 

* i 2 7 £&tftt-r&?£ii8 1 2 8 tea. -en 

CTiMZrFl 2 9*WtfclTCl** t Sfc, 1 1 

3 (0 L^T-'^^iS 1 0 9 £S^Iia2 4 , 2 5fl>V 

i 3 oici*, fs^i 3 iaww*&*v 

^7 4, 7 5t-?A^'Jf-Mi 2 7i^ttifs-r^?e3l 
SSl3 2tcii. sSS^l 3 34&SKtt6*vCl'&. *fc, 
^ftMUff 12 6, 131 <,C*itt*>&&lC\±, 

*u-*fy >^7 4 -7 8* ^»>i^r^^^ 

4 <^\%ib$Lifim^f2$tlZ* 1 3 O^XBMA 1 

3 i «fco »j z^r^Mtm i o 9«i©»^ r 

»li©'ru-*^y > ^7 7, 7 8 <L Pit©:/ + 
■J > 5^7 4 , 7 5 i^SHCC'^OCli. aeft^ 1 3 6ri*l£ 
tt6*rct*&. i 3 6ti^ ^KsafttyfttiStt 

1 0 0 14] 1 0 8 iWCT' l/-*i"J> 

^74, 7 5<fci*ftiIHH 4 0iCJ:vC*W*;£ft*« ?£ 
51BS 1 4 0 CCtf. -7A^i^ 1 4 1 &h Isffi 

miw*v*F. ru-+^'j>^74, 75*r**n±an 

p#B*^tci^ttfl&<t;*tt. ftlEEtlU 0 8<O 

tc^:o, in»:^~*WR»S'it*i , v6. ffiiiesi 4 

QKtt, Aha-^>; j- V-'S 1 4 2tfM!l*F 1 4 3 
^A*i£8f#l 4 l*W#3Bte*>* 
SftS^J:-6^b-+^^9 20^ ho-i? 
3i%i:0tcft4Ci^@i»3n*. fB«#14 3i*, ft 
«B*SK:Ki*Sd;dn, fflEttl 0 8 

XhC-^>5 1 4 2 CC<&& 2 n&C 

[ 0 0 1 5 ] ****«C*l*-Ct*. 'J > * 

7 4, 75, £i^l40. -7A*£K#1 4 1 5?tC «* 

7, 78, >SiiB81 1 3, 1 2 5 »K «fc -j T 1 

BEC'tma^^^.^^. 7'U- + ^'J> ; /7 4, 7 5, 
fftilBSl 3 O^XKffl 3 6J:0ru-*i/U>y7 
4, 7 5«©»», «S*F 13 1, mft 1 3 3^tCct 

yc«rfc!«i5o«?n, yu-+^y>^7 

7, 7 8, KM812 5. f5*#^l2 6, WE* 1 2 9 
r-*^ 0 B9*Wla>»»^ 1 3 1 £W&? 1 3 3 i 



1MB2 0 0 1-247 025 
14 

ftSftrWttru-+f(E«tti**M 1 5 3 <tU ft*£ 
NOfHSJt 1 2 6 ± WE# 1 2 9 t fcSOT'fttt^L'- 

*3E*KawftB 1 5 5 i-r^o 

[ 0 0 16] KEWWi 7 0 ii, 

ooiiretcat^i>'Ctndti*. ^-+ecu i 6 o 

li. CPU, RAM, ROM, A-m-jsOS? *-f* 

c-3. &jmt2 4. 2 5, 27, 2s©jM*«*ett 

8©^**MT&-*A*E-fe>1M 75, rb-*-* 
9 2 *i».fftittcc * h #«a>*!*ttW Z>7ls-*A 
*f?^l7 6. 7V-4r^$OU9 2<OX t D-^^r^a 
f V \ 8 2, ^7^^^.1109 

J:tit^'l — + "J > ^fltoaffi«r*a*T&?ftaE'fe >^ 1 
84. IBtS&l 3 OOMKffl 36*0^1 — 4rf"J> 
^7 4. 7 5#]©^^«E^ffl , r^?fiS-b>1f 1 8 
5. 5 , U-+^y>5« F 74, 7 5, 7 7, 7 8<C-gS^ 
^n*ntftlH"r*^^-*!*BE-te>*l 8 6 -l 89, 

Mcwa^c^aat^Wfflr&waG-b^-tf" 1 9 

0 . BWM<»»illl[**lin«C*>f 19 2. 

^nti^. in^^ta*. *>7*-^ i o 1 

t/flt *< «ne88 */r i/ "c^K £ i i tc , 'J^< 

1 0 9 ®2 ^ JU 1 16, 126, 
1 2 9, 1 3 1, 1 3 3, 1 3 6, 14 1©a^J«W» 

[0 0 17] *tc. m&<0*:-$ECU4 6, 47, ,m 
-f^y KECU6 0, x>'y>ECU4 0t>. CP 
U, RAM, ROM»*a<fa>e* & 
t><ZrC*>&. ^^»J-; KECU6 0©AAt»C«, » 
SIHIS4 4 ©tt^^1ftffiT*^«!S»ffi^S 19 6^ 
j»*«3nr^4, ffiKtt&tftffi&iB 19 6^. 
g4 4<D?t^S«r^lti'r*?fe««S»£S^i. S«S 

S4 4«s«ffi*aut*WH'r*«*»w*i *»tr«»© 
sAs^&i«c^3m>M. cn^w^J ^ ke cu e 

0<t. ^-^ECU46, 47, X>^>ECU62, 
r 1/ - * E C U 1 6 0 t ©KCC I, *X i*tfttt4>£flr*&fT 

[ 0 0 18] Ul©J:^«:ll«dnfc*rt»ttv^fA 

B±ttMMMSt%>n&. ?'i — + ECU 1 6 OKfel* 
r. ^ h D-jF*>1H 8 20^taiii<L^A^E'fe>^ 
1 7 5<?>^ffiiii<!:Cr>i>v< t •Wl'TMC*^ 

war ***«#s» h ju ^ #swtc * r> 6n z 0 <- 
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ft*. 'MV'J v hECUSOCCfec^Cii, t£S$Mft 
h>l^£, *-*ECU4 6. 4 7*6Att£ftfettft 

flhJ^iUC*-^ECU4 6, 4 7titH#T*. V 
*J. ±a*©R#B£«» ItW -+ECU 1 6 0 

tctf. MflLtRUfe^, * K ECU 6 0*^^ 10 

1.- + ECU1 6 0cc#HS«i.- ■ecrtf*«tcg-3c»r» 
^|5ii*IJfii h * W U-tECUl 6 0 tCfcl*ri&5£ 

s*n. /w^y * KECU8 0cc«ttsn, 

€-^ECU46, 4 7teWte£ft*C±tt&'&. 
[0 0 1 9 3 *-£ECU4 6, 4 7tt, Mvf:fij*K 

e c u 6 o Wft $ nfcg3fciei£iM h .'U * tiicBB£ 

*MhJU*#»6tt*J:5te, 4 2. 4 3£ 

4 2, 4 3oSfl9H^J:o-e:n-en*iW3n^o * 

* ff^flfflttHfiSK J: o r*MH sn*Ct-^ECU4 
6, 4 7K**veftfiM6*ft&. *-*ECU4 6. 4 

7«c»-ti*. -en-en. 1 6. lseff* 

6 0te«ttdti«. >u**)v KECueot*. 

[0 02 0] ^U-+ECU 1 6 QlCtol'Xlt. Ml* 

tut hi n^tt, E&mmw n^cc******* 

4Efc*4Ni £ ft -So A * 1 4 1 tfBWttK $ 
CiiCctor. ^-tt'L»>^74. 7 5. 7 7, 7 

arc**. ^«&flwc4ac>ru:, B£te§a*iij»id;^T 

wmicm^ *>ti&%LE#m hu * 

* h * * i a>arc*&*a*irt hu * ± . »*&cc 

cfc5KE#$ft*o Cfl>*B£CCfcC*r. &^0*l8tcJlB 

k h ti*m±ffl& Y>\>*t shew* >ma> 

-#i*0r C<7>J:^ BHftMNftE 

cc ts . «*ttirtHL<*i*. -en-t- so 
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n. i«Mi4Kimi«<««c**sti*. **. m± 
dtctit, y -r^'i^KB i o 9o>H0ftctti*,r . e» 

^129, ! 3 lfcJrtf&E^M 2 9, 13 3^fc*lJai 

^ft*>SEE*iJ3j hu * ±#M*c*w«j»MycA*. 
[0 02 1 ] «IMftftK»iW#K:, ^S^M 

ti. mtzaz — * f »J > y<D«)±<^s: 
ftr^p-^^-Fsc^r, Ar ^i (WT. s i 

n£, ONWSte^^^icli, S2te45l*r. ^ih^ 

^ w-fe ^ h 5 nr i * ^^bmvwu s n, -b h $ n 
rc^t^i^tek*, s 3Ktei'rsrai»*E5>siisit 

^ ? h ^ nr t'&MBMMtesn, * * h $n 

rc^iS^tCt*. S6tc*Jir>r«Jh5^ 

n. -fei? h StVCl*W**acci* % S TtCfeC^C^lh^ 

h^nio **aft^»c*ji-rtt. HiftM 

-r. J|fcih7^ W-b* h3ft*J:3iCfcftri»*. * 
[ 0 0 2 2] S 30Wftf MAfiMIM*. 15«'7P 

-^t-K'^sni ju - ^ >^tf test -? r tr t>n 

6. S3!tC*5i»r, P»©1«ai^tTt>n, S3 2CCi3 
l*riEttfc5*aWI*3ft&. jE^TCMtldtt:^ S 

3 3 ^tot.r*i»»AB»*i»iBftte«Wi*iafe 
?fur?f*>n-s. jESr^c^^ci*. S3 4, 3 5cc 

S3 6^fet*rt^r^RS^lhH^*«WHTt>ft. frti 

=abtt^r***fi^tc«i. s 3 7 ictei.*xm$*fc'&m& 
^ihs*$i]tai^tftpn^o f^^ttp^r'^i*s^ 
(Btjfi^PSrv^^^) Kt*, s 36cc^i*c^ 
^ApS^ih^^]iai^?Tt>ft^>o fttt^M^HS-c^^ 

U^-frhX'foh. 

[ 0 0 2 3 ] HWPtttlH*. HeOTO-*-*- hr* 
$ft*ju-?->©^T«:iiEor^f*>ft'Sp s i o i tcfe 

C*r. T + 3.AU-^BEPacc . SEt>f 184, 1 
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8 5<C4*ffi?fcEPouTl. Poui2#S*£Sft*. S10 
2t'£tel>X?3r l' — £EPacc sPIMHWH P 
J: 0 f£C .3M»*3W** $ ft *<> P thl «fc 0 ft 

I'lftdCCM:. S 1 0 3CCtel>r^*^Ap;£T'<fc*<b3 
ft*. r*aAU-*EP<icc #«R«*ftPthl J:0 
<£c >«^rtifii/3igE « 9 6 K to t * r *E«HMttl £ ' > < 
Fa?~A*tffr^A*^ l J>?9 4(eM&?*C£* 

y ^r^*** i o 9«>(witwncj:0 5'i/-+ 
*E»«iff*5 * c ±**c& *i*©-c**. c©«* 
tec* . »ifrr *«fc5«:, ^r^i ?'£b i o 9 ®mw 

tc J: * 7 u - * SEO$ !W#?T3bftft c > J: ^ 3 ft *„ 
[0024 ] 7 * a ^ *EP ace aWMJJMP *i 
iWmiifl^lt MttfttNO&aO. S104CC 
toO'C, jfEEPoucl. PouBCOfi^ttft^MMEM 
£Pth2 JeLh-CA^JMfa^WWtdtl*. 8*«E^£ 
Pth2 J: S 1 0 5i^C^i^>X 

T-AttjEEn?** ££***• ^WCttbtT, ?SEPout 

x Pout2®swie«fi^sftiB*Ea^Pth2 bll-c* 
*«£KHi> ft3rc***£3ft, sioetctoc^c, & 

1 3 6 J: 0 sTilffliHitoSE P anZd^tSttM^SE P ou 
xi& 0 <£ 1 1*5*»*4*63 ft *<> IfffiMPftE P out20 
IWI&l f*. S 1 0 7 tc to t *T miJKM 1 5 0 
MTC** 1 3 ft*„ 1 3 6 tit* U 7 a *®IM6 

5 0©*IWCj:».j:ru--* 
VL»>y7 4. 7 5<0?ftE^^«:ffe<fe-7t:4>. 

* l 3 6 J: Q «ttitoiBff«**ftK:j» ->xm. W\t< U 

iCilift^©t**4 B ifiK, fMfifflOE)»EP«iafl>* 
AStKEfftJEM^ Pm2 JgLblKC'IS^timiiMPt 1 5 1 

can*. 5 loiMfccDc-rft^wwadnte 

PS? ? w-fe * r 2ft*. 
[0 02 5] A to. igfeMnuctot'-cM:, s^^a* 

P thl J: »J tisl >$^rt>u:e*3l - r 3 ft * J: 5 K <* ft 

^**ffiP«£*IW*artAVw"t©»*, 
iJiT^JU^itKl 0 9^00ttftfltifc I <tS3A«EPou 

a<L cflnwc s^c * rHttr * c <L r- * *♦ 

[0026] Hft-Cfcl-tBfitCM:, S 3 3 CCtoV»-CBm 

^-r^^^K'U^B' **ao^ft, 

r**B' KS^*TB«SoMtG* dtifefe&tl*. S 
3 0 2«cto^-C. SttMMG' KS^rwMflttr 
jU^«:J#r*«ISJW»h*^Otti*K (Br/Bf ) ifi 

m i 0©-^^ ^c**ft*?— ^iwcffi-sr^^n, 

S3 03 Ctlhm&i®M&b&*B' , 
KK&'ft'Tini. ft«W3m*Ukh^^Bf ' ■ Br 

K. gffi. ffelW3fe»#JSfth.'U^Bf ' , Br* iOH 
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B' =Bf 1 + Br ' 
K= Br 1 /Bf ' 

imM^MM K^Bf . %ttB*«*Ufr r * ^ B 

[0027] -tl/TT, S3 04Ktol>'CCnfeffli!&K& 

K'H'Bf . flMIMtttMHl n.'U ^ B r * 
47*)? KECU6 Otc*ti*$ft*. ^-f^'J ^ KEC 
10 U6 0octo^X«, cft6WfflUHH^MlMJJRtt 

Ms&h. , u^iu-c j fc-^ECU4 6, 4 7 cc*n<entn 

46. 4 7tC^or-Y>' , <-^4 2, 43*/rO'C-tft 
^ftSWSft*. <-^"C. «fc*-> 16. 18CDBC 

•t. a*^ftsW^*^rii>!>K-ft^ft* - » f¥«rK 

fl»tt«BK:«fc->-C*fflSft, ^-»ECU46. 47 
tCft$^$ft*. *-^ECU4 6. 4 7CCtoC-*C^ 
ft-eft, J§jli£4, 2 5«cWtt«:ttl*6ftfcWia«a4: 
20 *i»hJU^B«f # , ^2 7, 2 8ir^6mc^ 
Itsl^BlJtth.'U^Ber' ^*^fE>ft, Cft«r^TW^'C- 

n-eiuw^'j ^ KEcu6 0(cA«dn*. -'W^u 

s FECU60tt, WWB*«B»h*^Ber , ^ 
^©^Mtt h ^ ^ B er' fe^'U— +ECU 1 6 0 fcW£ 

[0028] S30 5. aoetcto^x, ^U-*EC 

U 1 6 piaSsWSWBb^^Bf ' 

fe. ^-Y^y * KECU6 0;^&m«SSftfclim£ag£ 
h.'U ^ Bef &3ll*fcfri&BMV#^M3l r.'U 
30 Bhf* <bO, KIM^lfMril r ^ B r ' iPk&UOm 
£ffl& Y & * Ber «r5Hr»fcH*ffetl5*?WlS«l^ h il 
^Bhr' iT^, S3 0 7^to^r. mMMtiKEtttt 

i>tt < i *>— 0 J: 0 A * C - 3«*» W« 3ft. 0 J: 
0 ^fct**^* »J iT^<*^iai 1 0 9 ft* 
*s c ^ft 0 UTT'^ * tfi^tc tdtljtf $ ft * c ^ ti v 

WC*4. B5l8»*«DE«l*l fc Jl'^Bhr . 
ffiESUSfchJU^Bhr <D;i^< i b-Ji&Q J: D^c^C* 
40 iS^iClt, S 3 0 8 tCtoC^C, fjltP*?fiE*lJ«?l h .'U ^ 
Bur ^ftltlisKiftEBHMhJl^BhK tm>rtvtfiiz 
* c ft , 7^ * c ^OK^ttEMtt h * * ccS 

C U z-TtWrtltM. 1 0 9-^flXMSfWfc ! ^-?x^$ 
ft*. 

[ 0 0 2 9] &tjiaf|^?SES*Jtt h A * Bhf 
l-ifi&tcjt, «»YEStft*J, S30 9tctoc»T, 
friiff^SfNM h A ? Bnf- Kttl£r***qKE»W 
^>ft* ct ^ 'J ir -'^'U^S 1 0 9 ^sflE>A|ft«tt i ^ 
(*:7E^ft*o -eU, S3 1 0CCtoC»'C, BHMlMpit 
50 ^fl 3 1 sWBttSSt £ft. ta»»fl!tofltt^ 12 6. KE 
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6 i 2 9 i*pw$ti&o mt& *®smm&& \ 

5 5#, ffctMtoyL — 7, 7 8©£E# 
f£ISp:£?fcEsH]S?i r £ Bhr cc*Hfrr *»Erc ft h X 

^ISp^S^J^I-^^Bhr tetter &Jg:$8E**i3 
*5>tt* J: ^ K 'J iT'W^HH ! 0 9 ^©#ae*Sfctffc 
t5h6o -CUC S3 1 SlCfc^C. ft*Siffl®fSI#^ 

5 3 BMSNH©:/ f »J > ^7 4 . 7 

5 ©^#|TOS#fftiKMei r ;U 2? Bhf cc*t!it-f 

cc. flffiX*&EttHbh**Bhf' ^oj:»M^c^^ 
Ki*. <$f#^l 3 l^BB««tc#fcti^. 
[ 0 0 3 0] i>*TJLnftX'*>h&£tC\^ S 3 6Kfc 

6c iccj: o atrial * u > 4 . 7 5 icimM 
1 0 8 4>roa&#Wtt * ft . en* j: 0 ^ u - * aw* 

n. Bs»«tt 1 & 0 <t*£ii*« 1 5 1 tffifttos 

S6 0lCCfc<,>C >\<Cfi)? KECU6 0 6 

i?i«£isi±M«i r iu * . «««:#H£*» r * * 

4>ft Mft* 0 i S n, &K*M 3 6 #WttflKK: 5 ft 

7 5 ©flUEE*-? * * flEeLb"Cab &*5*rtM | tt* *t £o 

•ftp 1 4 l*H0HNPStl. -7A^EWJ:t*)^*8^ 
ti. S6 0 4tc4dl*'CMIttJ8tc$n*. -?x**IK*rl 

$W*KtC^^^i***l 4 1 &Hf^*fcDattfi^tt 

7 5©?ftGE#:ESHC 

srftu iiK^o -etucMi/c. -7^^^^^ 1 

7 4, 7 5©aE«)*lWlB3«:»«r*Ci^C^, » 

I*. 
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[003 1 ] awe, nrts*«ss^tetti*nrc*fi&«: 

li. S3 7CC4<$oT\ B9®7D-f+-h'CMn4 
C ©«£tt t « «»fl*B»*Wa#f* it 3 -tt 6 ti 4b^ L 

[0032] S 7 0 1 - 7 0 3 lC*H,»tlfc NICOS 3 
10 0 1-3 0 3 ^ 4a W ^>*^^ ilU^tC . Btj^^^^fi^ ^ 
A^Bf 1 i««»3W«IBlih^^Br • t^*aoe>n 

S 7 0 4 K 4at - x , NIHIAttMM h^. 
^^ggtltt ^ A ^ ^A-TWtR^^ 4 ~* l ) * K E C U 6 0 tc 

0 ©IB^k: J: 0 antftASSIItfi I jU*3i#*cc*S < ft ^ 

r b $ ^ fc«>. -en*?! ^ fc«>tc b * t & 

20 & 9&JS\l%ftXl>&t\me>ttl> 0 WklZ. 

^^r>ej£»«j^ih- , i'^^^^-ti^B | i^ <^*?eE 

ffi^r^ i , * il r x * >U+^^f£TT *>&*ft& 

r^j^*iJtt h * ^**fcfcs a * c t*J5jf6ft«>-c** 0 

I 0 0 3 3 ] * Or, IS^CC'iiS'&tWltC, S 7 0 5 

f&lfilS^Hik h A ^ B«K S 7 0 6 

tC^C^r, WI8R*?ftffiW«ih. , l'^Bhr £ftMV$3& 
SHSfehJU^Bhr' i^^^n, S 707tC4^C*r, 
cn^Bhf . Bhr' «S)fP*tOJ:*)**l**a**3W« 
$n^ 0 0J:0**l-«6««i:, STOStUHr'-C, C 
n6©«4(Bhf +Bhr > ^cM^c;T^©*>eEP , ^ 
j#^n^> J: L^r-'o^^-S i o 9^<?>&&w& \ 

ifi&fE $ ftZ>. S7 0 9K^»'C, ^^<D?%I«C' 7* U - 

40 f*^^W^J^$n^. VAiAEP 1 J:0«i*d 
CCi*. S 7 1 O&fcl'Tttltifcf* 1 5 1 ©S»ff 1 2 6 
0HWftMtfi\rt>ft*>o ^fttCM^X. »tta>^u-+ 
v«J > ^ 7 7 , 7 8 K fet^ &ftttft«ffifc(t^»M $ n 

BVIi«M I 5 0c««iDW^3W 1 5 1 ^S«ft 
t^:^tc$n^>. P*t»£!SrW hfttcmZfr 1 3 
JE^ 1 3 3 «>H«3«ti:r«Ct3»S* *SRCM?fete 
Wb-*«EPr' #fi«BEP' tLbtCft->yc*S^ 
Kv*. IttWESiwO. S7 1 l^fet^r. »tiffl> 
50 «»^F 1 2 6 ^RKflR^ 5 n^>o 



http://vmw4Jpdl.ncipi.gojp/tjcontentdbenJpdl?N00 10/5/2004 



Page 1 of 1 



[ 0 0 3 4 ] IB 1 1 Kfc<,*'C, aafeoD^w*!*-'*?-* 
octet* * J: im)|M«94m^ihi»c:SMo 

Ate w s«r> * Ate t tf, 

tea. \s - *m±$W\*e $i*t>fthtcv>. 

ttUMLtfi&mtzm&T h C t fttft c wxh 9 . Sis 

jffl'0£tiZ>tcfr* BMM>n — *«EG>3fc 

[0 03 5] U±OJ:^<c. ■***»*ccfei*-c«. « 

1 6. 18, *>;<-*42, 43, Bljii^l^ 20 
-*;€E*iJiatf?£g 15 3. fttt^b-^iffiEMiHfrtt 

ECU 1 6 0©S3 3 ($30 1-3 12) &g&ttr& 
SW^^SM*, *-*ECU4 6, 4 7C^>^ 
- * 4 2 . 43 £I!£*IJ£!) h ,«U *<B§W<&fctf>K§fl^ 
J: 9 IMfcABa^awHIWtsn*. MNftS' 

Etz>^184, 1 85. 7**AU-£E-fe>1fl 0 

3 . zf'i — C U 1 6 0 (OS 1 0 1 - 1 0 8 fcBtt? 30 

184. 185.^1 — tECUl60fl>Sl02, 1 
0 4. 1 06. 1 0 8 ^tatt? • * »99 

^1/-*ECU160©S36 (S6 0 1-6 

0 1-711) ££tt?*tt#. ^tf-T^^^itCj: 
9 1 cr>ff ^T^ttfi^^S n, 5 fc 
<p. ^u-+ECU 1 6 DOS 3 7 (S7 0 1-7 1 40 
1) ££tt?*fc», *tf J: 9*#II4 

[ 0 0 3 6] Stte, gn%M^B*mtf0mtt*±GX 



4*^200 1-2 4 7 02 5 
2? 

©ItidHVW, Vrv; £rx^L/ <B«A»J 
fi#**^3JTCfcJ:tO . <»©»ttaKV#ii/ . v r 

ttrb-*«E«IWrS3R 15 3. &ifr/L— *8ffiW 

wpssi 5 5^^n-eti*!Kai <«rttttttAB»tii 

[ 0 0 3 7] VA-7AMS;0%ffl$n3fic^tCi*. tftt 

>^74, 7 &3MUEttl 0 8tCi^ii^ii^n-S. 
ii^fe^T. -?a^MK*F1 4 ldsmtHldn. * 

mzti&a Wit*xm 1 5 o«-p^feHi$nfc«^tc 

1 0 9 cWM«l«ff*>n^, &t&r*? 1 3 6»MMk 

U-^i/»J >^7 4. 7 5, 7 7. 7 8W?SE^^ffif 
&SE-b >^ 1 8 6 - l 8 &i»X9tt&&m 
I 0 0 3 8 ] £ fc, S 7 0 9 CCfcC**C&, jOMOllfftK 

^^^n-Scfcotcract^t?*^. S6«c. S7 

0 7 «c*n*r«. cnfem»**?6Eiiflft h to* Bhf 
i KWC^?BEHW h ^ ^ Bhr 5 %0>&ti < <t ^> 
— ##0 J: 0A*t^§W*i]t$n5J: ^ ccUT, 0 
J:9^*«r^^iC{i, S7 08CCfec»r, Bhf , Bhr 
' , Bhf +Bhr' <»^%<Ottmcnfc?&m&fflEE. 
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[0039] *jMW*i'*?-AK:fci,-T. So 

1 ««BM*WK J: *J , ^^15^2 4, 2 5 

fcc h * M l> 3 * J: ^ (CM {HI 1/ fc 0 . £ oil 

J: 5 K» l/fc o r & C 6 # t? * 
[ o o 4 0 ] *?^fc**t»rt*b'- *,'U A 

[0 04 1 ] la^Tl'VKf'Ttm < KU7 I^T* MI 

mk eg? i>m *o>%m v>\>$ tewMHc&mt i> 
x. m&wT^PArrmm&itoffiirzc tm**m 

X h . &M&i<Q : &KPm h * * «[>3tf k«3B5 WWW 3 n*> 

[0042] afe, *matmisArMt* nm^ms 



3) WI2 0 0 1-247 025 

24 

E§iI«^S7 0 ^ »J ^T^I^giK 10 9. Sip/5^?ftl£ 

Ci(CV4 0 5 6tC, sSEgjil 0 6i?WJE^l 0 & tO> 
-^l^i^ U - + 1> ij > ^ i 2Ef^O V U - + 1' 

isan^i' - + > »j > *stf« 5 n^> ^ , 

[ 0 0 4 3] 2 ft:, »J -r^.'U^g 1 0 9 &iffiiB{&l£ 

i 3&it? * ho , "J - 7 - <^ ^^-S 1 0 9 <D\Xt> 0 
fttiWfcflPON/OF F<C A0MHS*en6«SW» 

B7 0O«t>D<C«**l]^B<tr*C^6r*^o ^ 

[0 04 4] •*«9lti, 1512 WffltflWftl'J: 

40 [Hi] SlfeRSrA^^iWWtt^^^^ 
[02] ±IE*P5*Utt^^ ^ A<O^Sttfc»S©BHW 

[S3] ±ga«E*(WWft@^^i;n4 'j - r oi^ 
50 rtt7o-ft - hr** 0 
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It***. 

[07] iC^U^A©-* <fir»!iW;4££HM. 

[139] IB|4©7D-*+-H:'S3t\4^0^AQ 
[0 1 0 ] ±KROMK«»$nfel3»ttftt^-^b 

[13 1] 




WI2C0 1-247025 
26 

[tf^s&^n 

1 6. 1 8 S**-* 

2 0 @£$Ug)£g 
4 2,43 4 

4 6,47 *-*ECU 

7 0 fflEHSftftt 

7 2 ffflEMiHI7^^3.x-^ 

109 yir^^u^WB 
i 5 o gnt«tt 

1 5 1 f&ttStt 

1 60 7 r U-tECU 



[B4] 




[05] 



KM 
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me] 



[07] 




sw |'»~»- > 9Wo*at 



530* 



1 L 




STO1 |l^S^G^g»g| 







1 






57C*r- 


1 



S7Q3 
S706 



S706 





[® 1 0 ] 



' ' 1 

3£tttt* 
\ t 






6: 




ESk«E 


MM 

J 



sno 



HHirftftft 
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1*832 0 0 1 -247025 



[011] 



anas 




70> V<-~'<Otft& 

(51)IncXl. f 

B6 0T. S/24 
5/55 
S/92 



F i 

B 6 0 T 8/58 
8/92 

B 6 0 K 9/00 



f -73-K ) 



F *-J*(p$£) 3D045 BB40 CC00 CCOl FF42 GGOO 
OCOl C5G05 GG25 GC28 

3D046 MOl BB01 BB21 BB31 BB32 
CC02 CC06 EEOl HH02 HK12 
HM15 HK16 HH21 HH25 HK26 
HH36 LLOO LL05 LL23 KW03 

5H115 PI16 7122 PI29 FU24 

PU25 QE1G QICM QJ07 CHI? 
GN03 RB08 SE06 5313 
TBOl TI10 T012 T023 T026 
TO30 
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